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January  6,  1874. 

The  President,  Pr.  Ruschenbeboeb,  in  the  chair. 

Thirty-two  members  present. 

Dr.  J.  O.  Hunt  remarked  that  the  structure  of  the  Schizsea 
pv^'illa  ditlcred  widely  from  that  of  our  other  indigenous  schiza- 
ceous  ferns,  viz.,  Lygodium  palmatum^  and  its  morphological  ele- 
ments are  unlike  those  of  our  ferns  in  general.  The  barren  frond 
of  Schizsea  pusilla  is  marked  on  its  epidermal  surface  with  a 
donhh'  Ii'nr  of  stomata,  and  these  organs  extend  the  entire  length 
of  the  frond.  The  cells  which  make  up  the  interior  of  this  delicate 
fern  are  cylindrical  and  vary  in  size,  but  their  distinctive  cha- 
racters lie  in  minute  projections  or  outgrowths  from  all  sides  of 
the  cells,  and  these  projections  meet  and  are  articulated  with  cor- 
responding outgrowth  from  adjoining  cells,  so  that  the  cells  of 
Schizfen  have  penetrating  between  them  in  every  direction  inter- 
cellular spaces  and  c\i2^iine\s  of  remarkable  regularity  and  beauty, 
and  so  characteristic  is  this  plan  of  cell-union  that  the  botanist 
need  find  no  difficulty  in  identifying  the  smallest  fragment  of  the 
plant.  This  morphological  peculiarity  has  not  been  noticed 
before. 

Ifijiwrphous  Floicers  in  Passiflora. — Mr.  Thomas  Meehan  ex- 
hibited some  flowers  of  Passiflora  quadrangularis^  in  which  some 
of  them  had  the  pistils  almost  wanting,  while  the  flowers  were 
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perfect  in  all  other  particulars.  A  large  plant  running  along  a 
rafter  in  bis  greenhouse,  and  producing  hundreds  of  flowers,  bore 
these  dimorphous  ones  in  about  equal  proportions.  He  said  it 
was  well  known  that  in  cultivation  this  plant  never  produced 
fruit  unless  by  artificial  cross-impregnation,  but  he  thought  the 
tendency  to  abort  in  the  female  flowers,  and  thus  approach  the 
classes  which  were  in  structure  as  well  as  practically  uni-sexual, 
had  not  been  noticed  before.  There  was  a  species  in  New  Zea- 
land, however,  known  to  be  monoecious,  and  it  might  be  just  pos- 
sible that  the  Pasaijloracem^  with  mostly  hermaphrodite  flowers, 
were  following  in  the  wake  of  the  allied  Gucurhitaceee^  in  which 
a  complete  separation  of  the  sexes  w^as  the  rule. 


January  13. 

The  President,  Dr.  Rusghenberoer,  in  the  chair. 

Twenty-six  members  present. 

Remarks  on  Hydra, — Prof.  Leidy  remarked  that  two  species 
of  Hydra  were  common  in  the  neighborhood  of  Philadelphia. 
One  is  of  a  light  brownish  hue  and  is  found  on  the  under  side  of 
stones  and  on  aquatic  plants  in  the  Delaware  and  Schuylkill  rivers, 
and  in  ditches  communicating  with  the  same.  Preserved  in  an 
aquarium,  after  some  days  the  animals  will  often  elongate  the 
ten  taenia  for  several  inches  in  length.  The  green  Hydra  is  found 
in  ponds  and  springs  attached  to  aquatic  plants.  It  has  from  six 
to  eight  tentacles,  which  never  elongate  to  the  extent  they  do  in 
the  brown  Hydra,  In  winter  the  animal  is  frequently  observed 
with  the  male  organs  developed  just  below  the  head  as  a  mamma- 
like process  on  each  side  of  the  body.  He  had  not  been  able  to 
satisfy  himself  that  these  jBt/eir«  were  different  from  Hfusca  and 
H,  viridis  of  Europe.  Prof.  Agassiz  had  indicated  similar  colored 
forms  in  Massachusetts  and  Connecticut,  under  the  names  of  H. 
camea  and  H  gracilis.  Of  the  former  he  remarks  that  it  has 
very  short  tentacles,  and  if  this  is  correct  under  all  circumstances, 
it  must  be  different  from  our  brown  Hydra^  which  can  elongate  its 
arms  for  three  inches  or  more. 


January  20. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty  members  present. 

Prof.  E.  D.  Cope  described  some  species  of  extinct  tortoises 
from  certain  formations  of  Northeastern  Colorado,  which  had 
been  previously  found  in  the  Fort  Union  or  lignite  beds  of  the 
Missouri  river  region  by  Dr.  Hayden.     He  had  in  1868  recognized 
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the  age  of  the  latter  as  cretaccoas,  contrary  to  the  opinion  ex- 
presse<l  by  some  geologists,-that  the  formation  both  in  Dakota  and 
Colorado  is  tertiar}'. 

Mr.  Cope  incidentally  mentioned  the  recent  discovery  of  remains 
of  Dinosaurs  in  the  lignite  beds  of  Colorado,  which  were  thus  proved 
to  belong  to  the  cretaceous  period,  and  not  tertiary,  as  the  evi- 
dence of  the  fossil  plants  had  been  interpreted  by  Mr.  Lesquereux 
and  others. 

Dr.  LeConte  expressed  his  great  satisfaction  at  the  complete 
confirmation,  by  his  friend  Mr.  Cope,  of  the  statements  he  made 
several  years  ago,*  concerning  the  cretaceous  age  of  the  lignites  at 
the  eastern  base  of  the  Rocky  Mountains,  from  near  Denver 
southwards  into  New  Mexico.  Dr.  LeConte  had  discussed  the 
subject  on  page  19,  and  more  fully  on  65  and  66  of  his  report. 
He  had,  it  is  true,  expressed  on  page  65  a  suspicion  that  the  lig- 
nites of  the  Missouri  basin  might  be  of  miocene  age,  but  it  would 
be  seen  by  the  narrative  part  of  the  report  that  Dr.  LeConte  had 
not  examined  these  beds  personally,  and  their  tertiary  age  was 
assumetl  only  in  deference  to  the  very  strongly  expressed  opinion 
of  Dr.  Hayden,  "the  pioneer  and  most  successful  explorer 
of  the  Missouri  basin"  (Report,  page  53),  who  was  the  first, 
as  he  has  been  the  most  persistent  advocate  of  this  view. 
While  admitting  the  similarity  of  the  flora  of  these  lignites  to 
those  of  known  tertiary  localities,  he  had  insisted  on  the  greater 
value  of  the  stratigraphical  and  zoological  evidence  by  which  they 
were  shown  to  be  cretaceous.  He  referred  Mr.  Cope  to  this  report, 
that  he  might  see  how  perfectly  these  recent  discoveries  accorded 
with  the  previously  expressed  views,  which  Mr.  Cope  had,  perhaps 
inadvertently,  omitted  to  mention. 

Mr.  Cope  replied  that  he  was  quite  familiar  with  the  report  of 
Dr.  LeConte,  but  did  not  consider  stratigraphical  evidence  of 
value  as  compared  with  palaeontological  in  this  instance,  because 
the  be<ls  display  continuity  of  deposit  from  cretaceous  to  tertiary 
(Hayden),  while  the  fauna  and  flora  exhibit  an  interruption. 

Prof.  Frazer  remarked  that  in  this  opinion  Mr.  Cope  differed 
from  geologists  generally,  who  regarded  the  weight  of  palaeou to- 
logical  evidence  as  based  entirely  on  our  previous  knowledge  of 
stratigraphical  relations,  and  where  the  field  was  so  new  as  our 
Western  territories,  the  evidences  of  palaeontology  as  establishing 
synchronism  with  the  geological  ages  of  Europe  must  be  received 
with  great  caution. 

'  Notes  on  the  GJ^ology  of  the  Survey  for  the  Extension  of  the  Union 
Pacific  Railway,  Eastern  Division.     Philadelphia,  Feb.  1867. 
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Jaxuart  27. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Thirty  members  present. 

Henry  A.  Muhlenberg,  of  Reading,  Pa.,  George  De  B.  Keim, 
Henry  Tagg,  Chas.  S.  Whelen,  and  Charles  W.  Macfarlane,  were 
elected  members. 

Jas.  Stevenson,  U.  S.  GeoL  Sarv.,wa8  elected  a  Correspondent. 

Prof.  Cope  made  some  observations  on  the  age  of  the  lignite 
and  other  corresponding  formations  of  the  West,  and  especially 
its  supposed  equivalent  in  Northern  Colorado.  He  referred  to  his 
determination  of  the  Upper  Missouri  formation  as  cretaceous  in 
1868 ;  of  the  Wyoming  Bitter  Creek  series  as  of  the  same  age  in 
1872.  He  now  added  the  Colorado  strata  to  the  same,  on  the 
evidence  of  vertebrate  remains  procured  by  himself  during  the 
past  season,  in  connection  with  the  United  States  Geological 
Surve}'  under  Dr.  F.  V.  Hayden.  These  remains  consisted  of 
iHiioaauria  of  three  species,  tortoises  of  five,  and  a  single  species 
of  crocodile.  Five  of  the  genera  were  diagnostic  The  Dinosauria 
were  referred  to  the  old  genus  Hadrosaurus  and  the  new  genera 
Pfflijonax  and  Cionodon.  The  Cionodon  arctatus  was  a  large 
herbivorous  saurian,  allied  to  Hadrosaurua^  but  with  a  most  com- 
plex and  singular  tyi)e  of  dentition ;  the  size  that  of  a  horse.  The 
other  two  s[>ccies  are  much  larger. 

He  also  pointed  out  that  the  tortoises  are  identical  with  species 
discovered  by  Dr.  Haj'den  in  the  P^ort  Union  formation  of  Dakota. 
He  identified  the  Colorado  beds  with  this  group,  and  believed  that 
tliey  are  therefore  of  cretaceous  age,  stating  that  it  was  the  first 
time  such  identification  had  been  made. 

I^rof.  Cope  then  discussed  the  age  of  the  coal  and  lignite  forma- 
tions west  of  the  Missouri  River,  and  stated  that  Dr.  Haj'den  had 
divided  them  into  several  epochs,  viz.,  the  Placer  Mountain  (New 
Mexico);  Canon  City  (Colorado);  Fort  Union  (Dakota);  and 
Bear  River  (Wyoming) ;  and  that  Mr.  Meek  and  himself  had  re- 
garded the  Bitter  Creek  series  as  distinct  from  the  others.  He 
stated  that  the  stratigraphers  and  vegetable  palaeontologists  had 
regarded  all  tliese  beds  as  tertiary,  but  he  believed  that  the  animal 
and  especially  the  vertebrate  palaeontology  required  their  reference 
to  the  cretaceous  period.  He  observed  that  Mr.  Meek  had  pointed 
out  the  cretaceous  age  of  the  Bear  River  beds.  LeConte  had  in- 
sisted on  the  same  reference  for  tlie  Canon  City  basin.  Mr.  King 
and  himself  had  determined  that  the  Bitter  Creek  coal  was  creta- 
ceous, and  he  had  asserted  that  the  P'ort  Union  epoch  belonged  to 
the  same  division  of  geologic  time,  in  Dakota  in   1869,  and  for 
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Colorado  at  the  last  meeting  of  the  Academy,  although  LeCoDte 
and  others  bad  regarded  them  as  probably  miocene.'  He  stated, 
moreover,  that  the  evideQce  from  palseoatology  was  discrepaot, 
and  that  it  must  be  conceded  that  a  tertiary  flora  was  contempo- 
rary with  a  cretaceous  fauna.  He  quoted  Dr.  Hayden  as  having 
shown  that  there  was  no  physical  interruption  in  the  series  of 
deposits  above  enumerated,  and  that  the  incongruity  in  the  palie- 
ontology  is  to  be  regarded  as  evidence  that  no  extioctioD  or  re- 
creation of  a  general  character  had  taken  place  during  this  time; 
that  the  apparent  interruption  in  the  vertebrate  life  in  the  dis- 
appearance of  large  land  eaurians  and  appearance  of  land  mam- 
malia is  due  to  the  irruption  of  the  latter  by  migration  probably 
from  tbe  south. 


Febrdabt  3. 
The  President,  Dr.  Rcbohenbeboer,  in  the  chair. 
Eighteen  members  presenL 

A  „  Dr.  Chapman  exhibited  a  dissection  of 
one  of  the  hind  legs  of  a  muskrat,  Fiber 
I  iibelhicus.  The  tendons  of  the  tibialis 
antidiB  (a),  extensor  propriua  hallucis  (6), 
and  extensor  longus  digitornm  (c),  pass 
down  a  groove  in  tbe  tibia  and  under  a 
tittle  process  of  bone  (d).  Tbe  extensor 
longus  digitorum  ia  held  down  by  an 
additional  process  {(■).  This  arrangement 
seems  to  quicken  the  extension  of  the  foot, 
and  is  of  use  apparently  to  tbe  animal  in 
swimming. 

Bemarks  on  Protozoa. — Prof.  Letdt  re- 
marked that  while  it  was  exceptional  to 
find  the  same  species  of  the  higher  sub- 
kingdoms  in  the  different  parts  of  the 
world,  it  appeared  to  be  the  rule  that 
moat  species  of  Protozoa  were  found  everywhere  under  the  same 
conditions.  A  large  number  of  our  fresh-water  forms  he  had 
recognized  as  the  same  aa  those  described  by  European  authors. 
A  less  uamber  of  species  are  probably  peculiar  to  every  region. 
Among  our  fresh-water  Bhizopods  he  had  observed  not  only  the 
genera  Ajiueba,  Arcella,  Difflugia,  Euglypha,  Trinema,  Lagynis, 
Artinophryit,  etc..  hut  also  most  of  the  species  of  these  as  indi- 
cated by  European  naturalists. 

'  LeConte,  Notes  on  Geol.  Pacific  B.  R.  Co.,  1868,  p.  63. 
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Of  the  genua  Arcella,  A.  vulgaris  and  A.  denlata,  with  theii 
varietiGB,  are  common  with  ue.  In  the  genus  Diffiugia  the  like- 
ness of  our  speciea  to  those  of  Europe  is  striking.  Besides  D. 
prolei/ormis,  D.  acuminala,  D.  compressa,  D.  pyriformis,  D. 
acu/eafa,  etc.,  he  had  observed  the  beautiful  form  described  by  the 
Engliflh  naturalist,  Dr.  Wallieh,  under  the  name  of  D.  corona. 
The  sliell  of  this  species  resembles  a  Roman  helmet,  with 
from  Ave  to  seven  spiues,  and  it  has  the  mouth  notched  with 
twelve  serrations.  A  comparatively  large  species  observed  may 
be  peculiar,  though  future  investigation  may  prove  it  to  be  only  i 
variety  of  D.  lageni/ormis.  The  shell  has  the  form  of  an  ancient 
amphora,  without  the  handles,  and  it  measures  the  fourth  of  i 
line  in  length.  With  its  delicate  paeudopods  of  varied  form 
and  sometimes  extending  far  beyond  the  length  of  the  shell,  J 
appears  as  a  microscopic  vase  of  phantom  plants. 

Among  Amceba  he  had  observed  one  wliich  he  suspected  to  t> 
the  same  as  A.  princeps  ot  Ehrenberg,  but  it  was  twice  the  siz 
given  by  this  author.  It  was  remarkable  for  its  activity  ani 
wonderful  changes  of  form.  At  first  globular,  the  next  momen 
pseudopods  appear  like  a  multitude  of  dewdrops  all  over  the  su; 
face.  A  few  of  these  stream  forth  and  widen  in  their  coiirsi 
while  others  disajipear.  The  animal  will  then  extend  itself  an 
appear  like  a  branching  coral.  At  one  moment  it  will  enter  an 
traverse  the  interstices  of  a  mass  of  mud  and  sand,  and  the 
emerge  without  an  adherent  particle.  Detached  and  floating 
will  appear  like  a.  long-rayed  star.  At  times  it  assumes  the  mo^ 
grotesque  forms — that  of  a  human  bead  with  a  rapidly  growio 
nose;  the  outUne  of  an  elk  with  the  antlers  extending,  or  a  h 


elongating  at  the  expense  of  the  body.     The  s|>ecies  is  comm< 
in  the  vicinity  of  Pliilnileljdiia.     I'lrst  ohsorvcd  in  tiie  neigUbc 
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rt-t  continue  to  do  so.  While  the  highest  forms  of  life  may  have 
Nfrn  fthtwlv  eviilviHl  frttm  the  simplest  forms  of  tlie  remotest  age, 
c«)tuil*y  simple  forms  may  have  started  into  existence  at  all  times 
down  t'l  the  present  |>eriod.  From  the  later  original  forms  new 
<Hh^s  may  ha%*e  been  evolved  to  speed  towards  the  same  goal  as 
tbo»e  which  precedei!  them. 


Febrvabt  10. 
Tb«  President,  Dr.  Ruschbnbuboib,  in  the  chair. 
Twenty-foor  members  present. 
TU*  death  of  Prof.  William  Procter  was  announced. 


Fbbbuabt  17. 

The  Preaident,  Dr.  Ruscuenbeboeb,  in  the  chair. 

T»«  iity-six  members  present. 

tf'i  fhr  yf'Hie  of  Growth  of  Desmids, — Prof  Leidt  made  some 
rrmark**  on  the  mode  of  reprmluction  and  growth  of  the  Desmids. 
In  illustration  he  descril)ed  a  common  si)ecies  of  Docidium  or 
/•:-  'ir  ..':tnfim.  This  ronnislHof  a  long  eylindroid  cell  constricted 
%r  th*  !iipl«Ur  and  slightly  oxpaiidtHl  each  side  of  the  constriction. 
W.;.  I.  x\iv  I'lant  ij»  al»out  to  <1upiicate  itself,  the  cell-wall  divides 
trail* wTM'ly  at  the  constriction.  From  the  ojn^n  end  of  ouch  half 
trll  !•••  rv  i-mtrndeH  a  colorless  mass  of  protoplasm  defined  by  the 
|.r-.a.«.r  ii:il  iitrirle.  The  protrusions  of  the  half-cells  adhere  to- 
i:*  :■*«  r  and  «-ohtinue  to  prow.  The  bands  of  endochrome  now  ex- 
%i.i  .iit<»  tli«'  protruMons  and  subsiM^ucntly  keep  pace  with  their 
•^T'*n\U.  Tlir  protrusions  continue  to  grow  until  they  ac^piire  the 
l-:ijtri  :irid  form  of  the  half-cells  from  which  the}*  started.  The 
r\\»  r:**T  *»f  the  new  half-cells  thus  pro<luce<l  hardens  or  becomes 
%  irli-»all  like  that  of  the  parent  half-cells.  In  this  condition 
:•♦!  ii«<ii\idiiaU  of  I^H-ulium  are  frequently  observed  before  si'pa- 
ratfn.  Piiring  the  growth  of  the  new  half-cells  the  circulation 
of  ^ranule^  in  the  colorless  protoplasm  is  quite  active.  In  a 
%|jei  u  <»  of  Jh^'idium  1^  mm.  long  by  ^^,  mm.  broad,  the  growth  of 
tb*-  If  w  half-cells  was  olwcrvi^d  to  Ik;  at  the  rate  of  about  ^  mm. 
:d  an  Lour. 
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The  President,  Dr.  RusOHEKBEHaEB,  in  tbe  cliair. 

Seventeen  members  present. 

Tbe  death  of  Col.  Jas.  Qreer  vas  announced. 

There  not  being  a  sufficient  number  of  members  present  for  an 
election,  the  meeting  adjourned  until  March  3d,  when  the  follow- 
ing were  elected  members:  John  B.  Pease,  Gen.  Isaac  J.  Wiatar, 
Gen.  Wm.  Tilley,  Wm.  M.  Bowron,  John  T.  Sharpless,  M.D., 
Samuel  J.  Reeve,  and  John  F.  Weightraan,  M.D. 

The  following  standing  committees  were  elected  for  1874 : — 


ANTHROPOLOOr. 

J.  Aitkeu  Meigs, 
Henry  S.  ScUell, 
J.  F.  Richardson, 
E.  Goldsmith. 
Comparative  Anatomy. 
Harrison  Allen, 
J.  McQuillan, 
Jos.  Leidy, 
Henry  G.  Chapman. 


Radiata. 

Geo.  H.  Horn, 
J.  G.  Hunt, 
R.  S.  Kenderdine, 
Samuel  B.  Howell. 

STRATiaRAPBIO  GeOLOOT. 

Jos.  P.  Lesley, 
F.  V.  Hajden, 
Franklin  Piatt. 
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Botany. 

Thos.  Meehan, 
Rachel  Bodle}', 
Isaac  Biirk, 
John  n.  Kedfield. 

Mammalogy. 

Harrison  Allen, 
Edw.  D.  Cope, 
Henr}'  C.  Chapman, 
U.  Smith. 

Ichthyology. 

Edw.  D.  Co|)e, 
Thaddeus  N orris, 
J.  H.  Redfield, 
Chas.  F.  Parker. 

Herpetology. 
Edw.  D.  Cope, 
Harrison  Allen, 
Samuel  B.  Howell, 
Chas.  F.  Parker. 


Physics. 

Robert  E.  Rogers, 
J.  G.  Hunt, 
Robert  Bridjjes, 
J.  H.  McQuillan, 
Alex.  Wilcox. 

Invertebrate  PALiEONTOLOOY. 
T.  A.  Conrad, 
H.  C.  Wood,  Jr., 
Persifor  Frazer,  Jr., 
Geo.  A.  Koenig. 

Chemistry. 

F.  A.  Genth, 
Robert  Bridges, 
E.  Goldsmith, 
Samuel  B.  Howell. 

Instruction  and  Lectures. 
Hector  Tyndale, 
Robert  ^.  Kenderdine, 
Wm.  S.  Halsey, 
J.  Aitken  Meigs, 
W.  S.  W.  Ruschenberger. 


Library. 

Jos.  Leid}^, 

Chas.  F.  Parker, 

Geo.  W.  Try  on,  Jr., 

W.  S.  W.  Ruschenberger, 

J.  G.  Richardson. 


March  3. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Thirty  members  present. 

The  following  paper  was  presented  for  publication  : — 
"Remarks  on  the  Tertiary  Clay  of  the  Upper  Amazon,  with 
descriptions  of  new  shells."     By  T.  A.  Conrad. 
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Extract  of  a  Letter  relating  to  Mammalian  Fossils  in  Cali/oT' 
nia. — Pruf.  Leidy  rend  an  extract  from  a  letter  recently  received 
from  Dr.  Lorenzo  G.  Yates,  of  Centreville,  Alameda  County, 
Califoniia,  ae  follows : — 

Yotii-s  of  the  2dtfa  came  to  hand,  and  also  a  copy  of  your  work, 
"  Contributions  to  the  Extinct  Vertebrate  Fauna  of  the  Western 
Territories,"  for  which  acceiit  my  thanks.  Prof.  E.  0.  Hovey's 
Statement  in  relation  to  the  localities  of  some  of  the  fossils,  page 
229,  of  the  "Contributions,"  is  incorrect.  I  discovered  all  the 
fossils  in  a  gravel  deposit,  which  was  evidently  an  old  river 
channel,  in  Livermore  Valley,  not  from  a  "  wash  in  the  side  of  a 
hill." 

The  Bos  latifrons,  figs.  6, 7,  plate  xxviii. ;  the  Canis  indianensis, 
flg.  2,  pi.  xxxi. ;  the  Felis  imperialis,  fig.  3,  pi.  xx.xi. ;  and  the 
Auchenia  hcsterna,  figs.  1-3,  pi.  xxxvii.,  together  with  the  teeth 
and  bones  of  Elephas  americanus,  Equus,  and  the  other  Imnes 
■which  I  could  not  identify,  were  all  discovered  by  me  in  that  lo- 
cality. 

Accompanying  the  letter  was  a  newspaper  slip  of  the  discovery 
of  remains  of  Elephant  and  Mastodon  in  various  localities,  which 
is  here  inserted. 

At  a  meeting  of  the  Agassiz  Institute  at  Sacramento,  on  the 
17th  of  June,  the  following  paper  by  Dr.  L.  G.  Yates,  of  Centi'c- 
ville,  Alameda  County,  was  read : — 

The  interest  taken  witliin  the  last  few  years  in  the  "antiquity 
of  man"  has  invested  the  finding  of  the  remains  of  the  cxtnct 
mammalia  with  a  greater  degree  of  interest  than  they  would  other- 
wise  receive,  and  the  question  is  one  which  has  by  common  consent 
l>ecn  admitted  to  be  one  of  the  most  important  which  has  been 
>n9e']iienlly  the  discoveiy  of  tlic  Iioiil'S  and 
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But  thr  principal  object  of  the  writer  of  this  article,  is  to  furnish 
a  it*t  of  l<H*altties  of  remains  of  fossil  elephants  and  niastoilons, 
ti>  wh:(  h  fttMitions  may  he  made  from  time  to  time. 

Tbr  ftnter«  during  a  residence  of  eight  years  in  California,  has 
^\*nx  con-iilerahle  time  in  visiting  locations  where  the  fossils  have 
Kwn  diM-i»vered  by  others*  and  has  suoceeiled  in  discovering  a 
DumUT  of  localities  not  before  known,  where  fragments  of  bones 
and  tei*th«  |K>rtions  of  skeletons,  and,  in  some  instances,  whole 
*kfl«t«»ii«»  of  the  large  pachyderms  have  been  found,  and  has  been 
•o  fortunate  as  to  discover  the  only  new  species,  and,  at  the  same 
Umf*  pmbably  the  oldest  mastodon  found  on  the  Paciiic  Coast. 

Lijgt  of  LocalUii*9 — FohsU  Elephaa. 

Ainm^iin  County. — No.  1.  Near  Mission  San  Jose,  Elephas  Ame- 

ricmnu«  snd  K. ?     Discovered  by  the  writer  in  post  pliocene 

drtritu«  with  Mastodon,  Lama,  Equus,  Bos,  and  a  large  carnivore ; 
opfMrr  m<»lar  de|K>sited  in  Amherst  College;  portion  of  lower  jaw 
vtth  molar  in  Yale  College,  and  portion  of  tusk  in  Wabash  Col- 

So.  i  In  Livermore  Valley,  two  large  molars  of  Elephas  Ame- 
ricanuft«  fliscr^vercHl  by  the  writer  in  post  pliocene  with  Lama 
California  ?  lUw,  Kquiis,  Cervus,  etc. ;  one  molar  in  Wabash  Col- 
Vt^r,  the  other  in  writer's  collection. 

No.  :i.  Portion  of  tusk,  from  lK»d  of  a  creek  between  Haywood 
and   lMi>»lin,  formerly  in  writer's  cabinet,  deposited  in  Wabash 

«  ;  ■  /  ••  r»)x  (JnHitty, — No.  1.  Near  Murphy's,  in  auriferous  gravel, 
fr^^niriii  of  mrilar  of  Klephas  Americanus,  discovered  by  the 
»r:tfr  :  dt|»«»site<l  in  Yale  Collojre. 

L'-i  .l/../»/o#  C'funfij, — At  San  IVdro. 

/'.'.•-,  r  Cttntif. — No,  1.  Near  Forest  Hill. 

N".  2.  N*-ar  Michigan  Hlutf,  in  auriferous  jjravel. 

S*^an'»  t'lunly. — No.  1.  At  Mare  Inland,  molar.  (W.  P.  Blake, 
Prr»c.  Cil.  Ac*a<l.  Nat.  Scien^^e.) 

N«'.  :!.  Near  Kio  Vista,  entire  skeleton  of  Klophas  Americanus, 
aU*iit  ^t-M-ii  fiH*t  bflow  the  surface  in  clay.  The  party  who  dis- 
co%€ri*d  it  •'  ncnt  for  it"  with  a  pick,  and  with  the  assistance  of 
Li*i  iiciirhU»r«»,  and  by  dint  of  |H*i"s<*verance  and  hard  labor,  the}' 
sarcf-^^U^il  ill  entirely  ilentroying  the  I>ono8,  so  that  when  the 
whti  r  \  j*!t«-d  tlif  locality  he  fount)  a  larj;e  pile  of  small  frajrmeiits, 
aD<l  •tiitnH-dc«l  in  obtaining  casts  of  |Mirtion  of  the  T'\\i\\i  hi<1e  of  lower 
jaw  mth  molnr.  and  a  |M>rtion  of  up|>er  molar;  which,  with  three 
or  four  TertebrH*,  conipriHiHl  all  that  was  taken,  and  they  were  so 
t*r"krn  ihiii  tiny  had  to  U*  built  up  and  partially  re»tore<l  in  onler 
to  grt  the  ca**t««. 

F'ntsii  MitMoilon, 

Alatnrjn  i*nuHty. — No.  1.  Near  Misnion  San  Joho,  in  |>ost  plio- 
graveU  the  writer  disco%'ered  an  almost  entire  lower  Jaw, 
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containing  five  molars,  and  ebowing  in  a.  remarkable  degree  the 
metliod  of  growth  and  replacement  of  the  teeth ;  deposited  in 
Yale  College. 

No.  2.  Molar  in  bowlder  of  conglomerate,  found  in  Alameda 
Creek,  and  presenteil  to  writer;  depoeiled  in  Yale  College. 

Amador  County. — Near  YolcaHO,  in  anriferoiis  gravel.  Locality 
visited. 

Calauenu  County. — At  Douglas  Flat,  near  Murphy's.  Locality 
visited. 

Contra  Costa  County. — No.  1.  At  Oak  Springs,  lower  jaw  entire 
and  upper  molars  of  Mastodon  obscnruB,  taken  out  of  the  base  of 
a  pliocene  hill  by  the  writer;  entire  skeleton  in  the  rock,  but  im- 
possible to  take  it  out;  lower  Jaw  and  upper  molar  in  Amherst 
College  ;  upper  molar  and  fragment  of  tusk  in  Yale  College. 

No.  2.  Molar  taken  out  of  tunnel  on  the  railroad  between 
Somcrsville  and  Pittsburg  Landing.     Locality  visited. 

El  Dorado  County. — No.  1.  At  Grey's  Flat,  molars  in  recent 
gravel  deposit.     Locality  visited. 

No.  2.  EI  Dorado  Ranch,  several  molars  and  fragment.  Lo- 
cality visited.  The  "  Doctor"  who  had  them  pronounced  them 
"  Saurian  teeth."  The  teeth  had  been  broken  up,  and  he  called 
each  fr^ment  (consisting  of  a  cusp)  an  entire  tooth,  but  on  seeing 
the  pieces  put  together,  and  forming  a  large  molar,  he  thought 
"perhaps  it  might  be  so,"  but  seemed  loth  to  believe  it,  and  re- 
vised to  part  with  even  a  fraguicnt. 

No.  3.  At  Gold  Hill,  near  Flacerville. 

Mendocino  County — Locality  unknown. 

Placer  County. — On  North  Fork  of  American  River,  above 
Rattlesnake,  in  gravel.    Locality  visited. 

Santa  Barbara  County. — At  Gaviota  Pass.     (Prof.  J.  D,  Whit- 
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that  man  and  either  the  mastodon  or  the  fossil  elephant  were  con- 
temporaneous in  this  State. 

The  stories  of  the  finding  of  bones  and  teeth  of  fossil  verte- 
brates, bj^  miners  and  persons  not  practical  geologists,  nor  accus- 
tomed to  study  the  geological  whys  and  wherefores,  and  who  do 
not  realize  the  necessity  of  close  observation  and  discrimation  of 
the  circa mstances  and  surroundings  of  the  relics,  are  not,  in  the 
m-riters  opinion,  entitled  to  much  weight,  and  are  very  liable  to 
give  false  impressions;  for  example,  in  a  ravine  in  Alameda  Coun- 
ty, the  writer  found  a  human  skull  in  the  bank,  some  thirty  feet 
below  the  surface,  and  apparently  in  the  same  formation  where  he 
had  previously  discovered  bones  and  teeth  of  Elephas,  and  after- 
ward found  a  lower  jaw  of  Mastodon  and  molar  of  Elephas,  but 
upon  climbing  to  the  top  of  the  bank,  the  remaining  portions  of 
the  human  skeleton  were  found  some  eighteen  inches  below  the 
surface  in  an  old  Indian  burial  ground  or  rancher ia.  It  would 
have  been  an  easy  matter  to  have  labelled  that  skull  as  *'  found 
with  bones  of  Elephant  and  Mastodon,"  and  passed  it  off  as  an- 
other link  in  the  chain  of  evidence  of  the  contemporaneousness  of 
man  and  the  extinct  animals ;  or  the  creek  in  the  ravine  might 
have  changed  its  bed  and  the  human  skull  been  covered  up  by 
detritus  in  close  proximity  with  the  mastodon  jaw,  and  after 
many  years  discovered  by  some  future  fossil  hunter,  and  the  re- 
mains of  the  two  animals  assigned,  without  question,  to  the  same 
age. 

One  more  example.  Some  four  years  since,  a  friend  brought 
me  a  remarkably  well-preserved  molar  of  a  mastodon,  imbedded 
in  a  lK)wlder  of  conglomerate,  which  he  had  found  in  Alameda 
creek.  Now,  suppose  that  tooth,  instead  of  being  placed  in  the 
writer's  cabinet,  had  been  carried  by  a  freshet  on  to  some  gravel 
\*ei\  alons?  the  creek,  and  the  skull  of  some  aborigine  washed  out 
of  the  b:ink  above  (as  the}'  often  do),  or  some  of  the  stone  imple- 
ments sometimes  found  there  had  been  deposited  in  the  same  place. 
Perhaps  in  a  few  hundred  years  or  less,  some  antiquarian  or  eth- 
nologist finding  these  relics  in  the  same  gravel  bed  might  at  once 
decide  that  tliey  were  of  the  same  age,  when  in  fact  the  mastodon 
tooth  washed  out  of  a  pliocene  gravel  bed,  miles  from  where  it 
was  found,  and  it  may  have  l)een  (and  probably  was)  separated 
from  the  other  parts  of  the  skeleton,  and  carried  by  tlie  action  of 
water  perhaps  hundreds  of  miles  before  it  was  deposited  in  the 
pliocene  conglomerate;  or,  to  carry  the  probabilities  still  further, 
the  mastodon  might  have  lived  in  the  miocene  period,  and  the 
tooth  washed  out  of  a  miocene  rock  by  a  pliocene  river,  to  where 
it  was  again  deposited,  and  afterward  formed  a  part  ojf  the  con- 
glomerate bowlder  in  which  it  was  found. 

The  death  of  Dr.  John  Bachman,  a  Correspondent  of  the  Acad- 
emy, was  announced. 
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Mahch  10. 
The  President,  Dr.  Ru3caE:4BEBaEB,  in  the  chair. 
Twenty-three  members  present. 

The  following  papers  were  presented  for  publication: — 
"On  the  Anatomy  of  Ariolimaz  and  other  Pulmouata."     By 
W.  G.  Binney. 

"  Descriptions  of  some  new  species  of  Eeptiles."  By  Edward 
D.  Cope. 

Elevation  of  the  Trankn  of  Trees. — Mr.  Thomas  Meehan  re- 
ferred to  remarks  mdde  on  a  former  occasion — not  communicating 
anything  new  to  science — but  in  regard  to  matter  introduced  into 
a  lawsuit,  as  to  whether  the  trunks  of  trees  would  elongate  after 
once  formed.  He  suggested  that  trees  growing  on  a  rock,  by  the 
natural  thickening  of  the  roots  beneath,  would  lift  the  tree  four 
inches  in  forty  years,  which  covered  the  matter  in  dispute. 

Since  that  time,  however.  Dr.  Lapham,  the  Botanist,  and  State 
Geologist  of  Wisconsin,  had  called  his  attention  to  a  force  at 
work  in  elevating  the  trees  of  that  region,  which  he  believes  had 
not  before  been  recognized,  and  which  he  thought  of  interest  auffl- 
cient  to  merit  a  notice  in  the  Academy's  Proceedings.  This  was 
that  frost  gradually  lifted  trees  so  that  the  trunk  would  sometimes 
appear  in  time  to  have  elongated  a  foot  or  more.^ 

Since  I>r.  Lapham  had  made  the  suggestions,  he  had  examined 
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It  was  as  true  of  trees  as  of  the  clover  plant.  Roots  elevated 
found  tbe  cavities  below  partially  filled,  and  could  not  thus  per- 
nut  of  the  tree  being  quite  as  low  as  before.  Dr.  Lapham  thought 
that  in  the  West  large  old  trees  blew  over  much  more  readily  than 
younger  ones,  though  the  comparative  weight  of  head  and  roots 
were  proportionally  the  same,  chiefly  because  the  older  trees  had 
been  drawn  nearer  the  surface. 

Mr.  M.  also  remarked  that  the  belief  was  very  prevalent  among 
woodmen,  that  the  numerous  large  roots  which  marked  the  sur- 
face of  an  old  piece  of  woodland  'Mike  railroads  on  a  modem 
map"  were  not  originally  near  the  top,  but  had  grown  to  the  sur- 
face. He  had  always  supposed  these  also  to  result  from  thicken- 
ing, bnt  he  now  had  seen  some  cases  in  which  this  would  not  ac- 
count for  it,  and  only  the  frost-lifting  power  would.  So,  also,  in 
mtLuy  swampy  pieces  of  land,  much  of  the  vegetation  had  the 
appearance  of  tussocks,  and  the  land  as  if  it  had  been  washed 
awaj'  from  around  the  roots.  It  was  not  probably  from  annual 
growths^  but  from  gradual  liftings  of  the  plants  from  year  to 
year  and  the  filling  in  of  the  spaces  beneath  by  the  soft  mud. 

It  was  likely  that  one  of  the  chief  oflSces  of  the  tap  roots  was 
to  guard  the  tree  from  this  frost  lifting  as  much  as  possible.  His 
impression  was  that  the  trees  of  tropical  climates  had  not  near 
the  development  of  tap  roots  which  are  found  in  the  more  northern 
ones^  bat  this  was  a  matter  for  further  investigation. 


March  17. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty  members  present. 
The  death  of  Dr.  Wm.  S.  Halsey  was  announced. 


March  24. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-seven  members  present. 

On  Actinophrys  sol. — Prof.  Leidy,  after  describing  the  structure 
and  habits  of  this  curious  rhizopod,  said  that  he  had  recentl}'* 
observed  it  in  a  condition  which  be  bad  not  seen  described.  He 
had  accidentally  found  two  individuals  including  between  them  a 
finely  granular  rajiess  sphere  nearl}'  as  large  as  the  animals  them- 
selves. These  measured,  independently  of  the  rays,  0.064  ram. 
in  diameter;  the  included  sphere  0.06  mm.  He  supposed  that 
he  had  been  so  fortunate  as  to  find  two  individuals  of  Actinophrys 
in  coDJQDCtion  with  the  production  of  an  ovum. 
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Fr<rMrMir«^  the  &fiirn&U  for  obsenration,  <m  letimiiig  si 
^l>Mrr^;^  of  *..'ir<^  fjoiiris.  the  animals  were  obserred  oonnecl 
a  bf^/vJ  its*.'ir/jrj%  iiiclu/Jibg  the  granular  sphere  redixxd  tt 
it*  ori'j^''t:h.i  '\:ixm*iXAiT.  Two  hours  later  the  granalar  splm 
m*:\U'A  lit  *.;i<:  >t;irfiTjk,  leaving  liehiDd  what  appeared  to  be  a 
oil  gio^>«j;<:  aii'i  haif  a  dozen  smaller  ones.  The  isthmus 
former  t.rf*<:  tu^.^\uTHA.  ^v  mm.,  at  the  later  time  ^'^  mm. 

Khortiy  afVrf  ward*!,  the  ihthmus  elongated  and  ood tract 
^,^  luui.  on  t!i<-  i<;rt.  while  the  right  half,  retaining  the  oil  ^o 
remaifi<r'l  a^s  trji<;k  an  \tttTorts  At  the  same  time  the  aniau 
c-ariie  flat*>:fi<;'i  at  the  op|x#fiite  poles.  The  latter  snbseqi 
ljecam<;  'U'\irH^.^A  t^fj  that  the  animals  assumed  areniform  oi 

The  itslhrijtjh  now  more  ra[/Klly  narrowed  and  elongated,  b 
a  men:  thf'rad,  ari^l  finally  (»4;parated  aliout  one  hour  from  U 
two  hourh  ifi'Ji'.'sit'r'J. 

The  oil  glohijle*}  were  retained  in  the  right-hand  indii 
which,  with  the  remaining  projection  of  the  isthmus,  apj 
brr^'ll  V  eo'iiform  in  outline.  I n  the  lefl-hand  individual  all  n 
of  the  iHthmtj»»  at  once  dinapfx^ared,  and  the  animal  appears 
form  in  outline,  but  now  contracting  on  the  same  side  it  asi 
the  bii^ciiit  form.  The  constriction  rapidly  increased,  i 
thirty  minutcH  from  the  time  of  separation  from  the  right 
individual  it  divided  into  two  separate  animals  presenting  t 
dinary  ap[i<;arance  of  A.  sol.  Thus  this  second  division 
place  in  an  opponite  direction  from  the  first. 

The  right-hand  individual,  retaining  the  oil  globules  appa 
unchanged,  more  nlowly  aHsuni«*d  the  reniform  outline,  am 
l>ecanie  constricted  all  around.  The  constriction  elongated 
isthmus,  in  th<;  wmtre  of  which  were  the  oil  globules, 
hours  aft<T  the  separation  of  the  right-hand  animal,  the  is 
was  narrowed  to  about  half  the  diameter  of  the  two  ne^ 
viduals  which  w<-re  about  to  be  formed.  At  this  moment 
engagements  ohliged  nie  to  leave  the  examination  of  the  ar 
Six  hours  aft<fr,  in  the  animalcule  cage,  1  observed  only 
dozen  individuals  of  the  A.  sol. 


March  31. 
The  President,  Dr.  Kuhciienbeuoer,  in  the  chair. 
Sixteen  members  present. 

The  following  papers  were  presented  for  publication  : — 

"On  Variations  in  Structure  of  Horns  of  Deer  of  the 
Cariaeus."     IJy  K.  I).  Cope,  A.M. 

"On  the  Ziphius  of  Nantucket."    By  E.  D.  Cope,  A.M. 

On  re|M)rt  of  the  committees,  the  following  papers  were  o 
to  be  published: — 
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IIXABK8  OV  THE  TSBTIABY  CLAY  OF  THE  TIP^EB  AHAZON,  WITH 

DE8CEIPTION8  OF  mSW  SHELLS. 

BY  T.  A.  CONRAD. 

Professor  Eug.  W.  Hilgard  has  sent  me  for  examination   a 
number  of  fossils  collected  on  ttie  Upper  Amazon  by  Mr.  Steere. 
The  extraordinary  cliaracter  of  tiiis  interesting  group  has  made  it 
one  of  more  than  ordinary  attraction.     The  species   and  even 
many  of  the  genera  being  limited  to  these  deposits,  we  fail  to  find 
t  point  of  comparison  with  other  groups  of  fossils.     Some  natural- 
ists have  supposed  from  the  look  of  freshness  and  the  perfection 
of  many  specimens,  that  they  may  be  of  comparatively  modern 
origin,  but  the  clay  in  which  they  are  imbedded   is  admirably 
fitted  for  their  indefinite  preservation.     The  clay  is  generally  free 
from  iron,  and  thus  one  source  of  injury  is  wanting.     Tiie  colors 
of  the  shells  are  sometimes  preserved  in  perfection,  and  even  the 
epidermis  of  a  few  specimens  of  Paohydon,  and  also  portions  of 
cartilage,  but  I  do  not  regard  these  as  evidence  of  very  late  de- 
position of  the  group.     The  colored  markings  of  a  cretaceous 
XiRiTiNA  from  Mississippi,  and  on  a  univalve  of  the  eocene  of 
Alabama,  as  well  as  portions  of  cartilage  in  an  eocene  bivalve,  all 
of  which  I  have  seen,  might  as  well  be  considered  evidence  of  late 
tertiary  deposition  of  the  beds  in  which  they  occur.    Were  the 
Pebas  group  of  pliocene  date,  we  should  expect  it  to  contain 
manj  recent  species  of  the  Lower  Amazon,  and  especially  Azara, 
hot  as  far  as  we  yet  know,  such  shells  are  absent.     Triquetra  and 
Hexisinds  are  characteristic  genera  of  South  American  rivers, 
bat  the  fossil  species  are  not  identical  with  living  ones.     Mr.  Dall 
informs  us  that  '^many  of  the  genera  are  exclusively  marine,"  but 
I  am  sare  no  such  genus  was  in  the  collection  which  he  studied  at 
the  time.    Only  one  doubtful  genus  of  this  character  has  been 
foand  in  all  the  collections  since  made.     The  fresh-water  shells 
consist  of,  2  Anodontas,  2  of  Hemisinus,  and  2  of  Triquetra, 
besides  several  land  shells,  while  the  estuary  genera,  Mytilopsis 
tnd  Xeeetina,  might  have  lived  in  either  fresh  or  brackish  water. 
On  the  coasts  of  the  Atlantic  States  of  North  America  these  two 
genera  live  in  the  latter.    The  only  shell  which  might  be   sup- 
posed to  be  strictly  marine  is  a  Nuculana,  if  it  prove  to  be  a 
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species  of  that  genus.  So  partial  a  view  of  the  hinge  has  been 
obtained  that  it  cannot  be  certainly  determined  as  indicating  that 
geniTs,  The  shell  described  as  Tellina  by  Mr.  Qabb  is  a  young 
valve  of  Pachydon  tenuis.  So  that  any  certain  evidence  of  a 
marine  origin  for  the  Pebas  group  is  wanting. 

Professor  Woodward  remarks  that  in  the  living  analogrue  of 
Pachydon,  "  Azara  or  Potamomya,  we  have  just  the  evidence  we 
need  to  argue  upon"  in  respect  to  the  nature  of  the  habitat  of  the 
Pebas  shells,  and  quotes  Darwin's  observations  on  Azara  labiata. 
Darwin  in  his  "  Geological  Observations  on  South  America"  says, 
"  On  the  northern  bank  of  the  great  estuary  of  the  Rio  Plata, 
near  Moldonado,  I  found  at  the  head  of  a  lake,  sometimes  brack- 
ish, but  generally  containing  fresh  wat,er^  a  bed  of  muddy  clay 
containing  Azara  Za&io/a,"  etc.  This  representation  of  the  habits 
of  that  shell  indicates,  I  think,  those  of  the  Pebas  fossils,  which 
may  have  inhabited  a  lake  similar  to  that  of  Moldonado. 

The  following  letter  from  Mr.  Steere  to  Prof.  Hilgard  explains 
the  position  of  the  fossils : — 

"  I  first  saw  Prof.  Orton's  fossil  bed  near  Tabatinga.  It  is  com- 
posed of  horizontal  beds  of  blue  clay,  separated  bj^  beds  of  dirty 
coal,  that  seems  more  like  peat  than  coal.  There  seems  to  be 
nothing  regular  in  these  beds,  thus  differing  apparently  in  thick- 
ness, and  appeared  in  a  distance  of  a  few  hundred  yards.  I  have 
sent  you  fossils  from  these  different  localities,  Pebas,  Old  Pebas, 
and  Pichana.  They  are  situated  in  relation  to  each  other  some- 
what as  follows :  Pebas  one  mile  from  the  mouth  of  the  Ambyacii 
River,  and  Old  Pebas  two  miles  below,  and  Pichana  perhaps 
fifteen  miles  from  the  mouth  of  the  Ambyacd.  The  fossils  from 
Pebas  are  60  or  70  feet  above  the  river  level,  while  at  Old  Pebas 
they  are  at  the  water  level,  though  the  shell  beds  at  Pebas  may 
extend  down,  as  the  lower  strata  are  covered  by  fallen  and  washed 
earth,  leaving  the  fossil  beds  visible  only  at  the  top.  The  fossil  beds 
appear  to  have  been  denuded  irregularly'  and  then  covered  with  a 
bed  of  red  and  white  clay  and  sand,  much  like  that  formed  so 
plentifully  on  the  Lower  Amazon  in  some  places.  This  shows  in 
the  river  bank  30  feet  thick,  but  at  Pebas  only  8  or  10.  I  made 
a  rough  section  of  the  exposed  beds  at  Pebas,  with  the  following 
result — though  the  result  I  think  is  of  little  importance,  the  beds 
change  so  frequently. 
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Pebas, 

8  feet  red  and  white  clay  and  sand. 
20  feet  blue  clay,  4  feet  of  fossils. 
6  inches  coaL 
15  blue  clay.    8  feet  of  fossils. 

^I  noticed  that  the  lower  8trata  had  less  univalves  and  more  bi- 
ralves  than  the  upper.  I  have  sent  you  some  shells  that  I  know 
are  new,  and  bits  of  turtle  shell,  fish  bones,  coral,  crustaceans, 
etc^  which  have  not  been  noticed  in  the  bed  before." 

I  found  no  specimen  of  coral  in  this  collection,  nor  in  any  other 
of  the  Amazon  fossils. 

Description  of  Sheila  of  the  Pebas  Group. 

PACH YDON,  Gabb. 
In  this  genus  the  species  are  very  diverse  in  form,  inequivalve,. 
both  beaks  directed  forward,  spiral ;  the  cardinal  tooth  of  .the  left 
valve  is  covered  in  front  throughout  two-thirds  of  its  length  by  a  . 
portion  of  the  exterior  layer  of  the  valves,  which  is  transversely 
striated,  and  resembles  a  wedge  sunk  into  the  base  of  the  lunule, 
so  as  to  define  the  tooth  from  the  exterior  when  the  valves  are 
closed.     In  most  species   the   prominent  margin  of   the  lesser 
valve  fits  into  a  groove,  the  lower  margin  of  which  is  a  well- 
defined  lateral  tooth.     This  character  is  entirely  wanting  in  Cor- 
BULA,  as  well  as  the  external  view  of  the  cardinal  tooth.     In  P. 
cu/ieata  this  character  is  strongly  marked.     Mr.  Gabb's  name  for 
this  genus  must  be  retained,  because  Stuchbury's  Pageiyodon,  as 
well  as  Schumacker's,  are  superseded. 

P.  ( Aaisorhjmeus T)  dispar,  Conrad,  PI.  I.,  fig.  1. 

Tery  oblique,  subquadrangular,  right  valve  concave  above,  with 
2  diverging  carinated  lines  from  apex,  one  directed  towards  the 
ventral  extremity,  the  other  towards  the  anterior  margin,  left 
valve  profoundly  ventricose,  with  a  well-marked  groove  anterior 
to  the  beak,  directed  somewhat  obliquely  backward  to  the  ventral 
margin  which  is  emarginate.  The  two  outlines  represent  side 
views  of  right  valve. 

Six  or  seven  specimens  of  this  singular  species  are  before  me, 
and  I  supposed  the  valves  belonged  to  two  different  species,  so 
very  remote  in  appearance  they  are  from  each  other ;  but  one  spe- 
cimen, a  cast,  occurs  with  both  valves  represented  in  counection. 


\ 
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It  would  hardly  have  been  thought  a  Corbula  by  those  who  insist 
on  the  group  being  referred  to  that  genus,  if  no  other  species  of 
Pachyodon  had  been  found. 

P.  ereotui,  Conrad. 

I  have  not  the  specimen  originally  figured,  of  this  species,  to 
refer  to,  and  cannot  say  positively  whether  P.  altus^  Conrad,  is 
identical  with  it.  There  is  no  fonn  in  the  collection  which  would 
represent  P.  erectus, 

P.  altni,  Conrad,  PI.  I.,  figs.  4,  18. 

These  represent  the  right  or  small  valve  of  P.  altus  in  its 
young  stage  of  growth.  There  are  many  specimens  of  this  species 
in  the  collection,  but  not  one  form  which  I  could  refer  to  the  pre- 
ceding species. 

P.  ouneata,  Conrad,  Pi.  I.,  fig.  3. 

This  figure  represents  an  unusual  form  of  this  shell,  which 
species  is  rare  in  the  collection  in  comparison  with  P.  tenuis^  ob- 
'liqua^  or  erectus^  about  10  specimens  in  all. 

Subgenus  Akisorhtncus,  Conrad. 

One  valve  of  this  subgenus  occurs  in  the  collection,  the  principal 
distinctive  character  of  which  is  the  involution  of  the  right  valve. 
What  gives  peculiar  interest  to  this  shell  is  that  it  is  closely  re- 
lated to  A.  pyriformis^  Meek,  which  lived  among  Unionidm  in  the 
eocene  of  Utah,  and  the  subgenus  unknown  in  later  tertiary  de- 
posits. This  is  another  instance  of  the  belated  character  of  the 
South  American  faunas,  and  favors  the  belief  thaf  the  Pebas 
group  is  not  of  late  tertiary  origin. 

p.  (Anisorhynoui)  ouneiformii,  Conrad,  PI.  I.,  fig.  19. 

Pyriform,  very  inequilateral,  ventricose  anteriorly,  with  the  sub- 
margin  slightly  convex,  and  the  area  before  it  depressed  ;  posterior 
side  elongated,  somewhat  sinuous  or  contracted,  end  acutely 
rounded ;  umbonal  slope  undefined. 

This  description  applies  to  only  one  right  valve,  which  is  all  in 
the  collection.  It  is  a  moderately  thick  shell,  and  difi'ers  from 
most  species  of  Platyodon  in  wanting  a  prominent  beak. 
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DRESSEINA,  Vanbeneden. 

Sabgenus  Mttiloiobs,  Conrad.     Praxis,  H.  &  A.  Adams. 
B.  Miipta,  Conrad,  PI.  I.,  figs.  12,  16. 

Triangular,  elevated,  ventricose  anteriorly,  compressed  towards 
the  posterior  end;  umbo  sharply  angulated  anteriorly,  anterior 
side  flattened  or  coDcave ;  markings  zigzag  brown  lines. 

This  species  much  resembles  D.  polymorpha  in  its  colored  mark- 
ings. It  is  a  much  smaller  species  than  the  latter,  and  propor- 
tionally shorter  or  more  elevated.  It  is  6ufl3ciently  abundant  to 
mark  the  estuary  character  of  the  bed  in  which  the  species  lived. 

Figs.  1 2  are  young  shells  showing  extremes  of  variation  in  form. 

There  is  a  small  species  of  this  subgenus  living  in  the  waters  of 
Virginia,  among  the  oysters  planted  in  brackish  waters ;  D.  leuco- 
phauUaj  Conrad.     (Z>.  Americana^  Recluz.) 

ANODONTA,  Cuvler. 
A.  yhtima,  Conrad,  PI.  I.,  fig.  5. 

Rhomboidal,  elongated,  compressed;  dorsal  and  ventral  mar- 
gins parallel;  summit  very  small  and  acute,  little  prominent  above 
the  hinge  line,  and  erect ;  distant  from  anterior  end. 

A  single  valve  of  this  species  is  before  me.  It  is  only  remark- 
able for  its  comparatively  low  elevation  or  height.  Thei-e  is  a 
fragment  of  a  much  larger  species  in  the  collection,  which  may  be 
A.  Batesii^  Woodward.  The  fragment  I  noticed  as  allied  to  Mul- 
leria.  Woodward  states  may  be  an  Anodon^  but  the  extraordinary 
muscular  impression  renders  that  impossible. 

TRIQUETRA,  Klein.     HYRIA,  Lam. 
T.lflfBgiila,  Conrmd,  Pi.  L,  fig.  10. 

Subrhomboidal,  slightly  ventricose,  elongated,  scarcely  alated, 
hinge  and  ventral  margins  nearly  parallel ;  anterior  margin 
slightly  emarginate;  dorsal  line  convex,  ventral  margin  nearly 
straight ;  umbonal  slope  rounded  except  on  the  umbo,  where  it 
is  subangular ;  umbo  flattened,  with  longitudinal  and  transverse 
zigzag  plications  ;  posterior  margin  obliquely  truncated  ;  cardinal 
teeth  of  right  valve,  four,  the  anterior  one  elongated  and  com- 
pressed, rectilinear,  two  diverging  teeth  immediately  under  the 
apex,  and  a  much  less  elevated  linear  oblique  tooth  between  two 
anterior  teeth;  in  the  left  valve  two  very  oblique  diverging  teeth 


30  PROceKoiNQs  or  the  aoadkmt  ot 

anterior  to  the  beak,  and  two  or  three  very  small  direct  teeth 

under  the  beak. 

I.  longvU  (Toong),  Coand,  PI.  I.,  fig.  13. 

Rhomboidal,  compresacd,  atated,  anterior  margin  obliquely 
rounded;  umbo  sliglitlj  convex,  plicated,  the  plicie  similar  to  the 
preceding,  but  the  zigzag  transverse  ones  wanting. 

There  are  only  fragments  of  this  shell  Iwfore  me,  and  there- 
fore the  outline  must  necessarily  be  conjectural. 

OBTOMYA,  Conrad. 

Thin,  concentrically  plicated ;  hinge  with  a  spoon-shaped  ob- 
lique foaset  in  the  left  valve,  and   a  small  tooth  near  tlie  apex  ;    . 
right  valve  cartilage  foaset  very  oblique,  almost  parallel  with  the 
hinge  hue. 
0.  pap^rU,  Coorkd,  PI.  I.,  Bg.  A. 

Subovate,  inequilateral,  compressed,  very  thin,  concentrically 
plicated,  slightly  sinuous  anteriorly;  ventral  margin  slightly 
emarginate  anteriorly;  umbonal  slope  undefined;  posterior  end 
aubangular. 

A  very  rare  shell,  of  the  family  Analinidse,  The  foBsct  is  very 
large  in  proportion  to  the  size  of  the  ahctl.  This  form  of  hinge 
would  indicnte  a  genus  living  in  water  more  or  less  brackish.  In 
one  specimen  the  apicial  tooth  is  tube rculi form,  in  the  others  acute 
with  a  slight  channel  anterior  to  it. 


NATURAL  SCIENCES  OF  PHILADELPHIA.  31 

PACHYTOMA,  Swainson. 
P.  tartiaaa,  Connd,  PI.  L,  ftg.  11. 

Pjramidainical,  volutions  5,  flattened  or  concave  laterally,  cari- 
nated  at  the  suture  and  profoundly  so  at  the  sharp  angle  of  the 
base;  base  slightly  convex,  subumbilicated,  subcarinated  behind 
the  depression  ;  basal  margin  slightly  emarginate. 

A  few  specimens  were  found  in  the  detritis.  It  is  with  some 
doubt  I  refer  it  to  Pachytoma,  but  I  cannot  compare  it  with  any 
other  genus  known  to  me. 

TOXOSOMA,  Conrad. 

Conical,  polished,  the  aperture  projecting,  subovate,  direct,  peri- 
tome  continuous;  columella  concave  with  a  plait  or  tooth  in  the 
middle,  not  oblique  ;  base  rounded,  subumbilicated. 

T.  tbonft,  Conrad,  Pi.  I.,  fig.  7. 

Small,  volutions  5, rounded;  aperture  angular  above  ;  last  volu- 
tion expanded  ;  columellar  tooth  minute. 

Found  in  company  with  the  preceding  shell.  It  is  probably  a 
land  sheil. 

CIRR0BA8IS,  Conrad. 

Subcylindrical,  with  last  volution  free,  aperture  projecting, 
peristome  continuous,  mouth  narrow,  subovate,  oblique. 

C.  Tvauta,  Conrad,  Pi.  I.,  fig.  15. 

Elongated,  volutions  9,  very  slightly  convex,  the  last  volution 
straight  on  the  side ;  a  few  volutions  near  the  apex  with  a  cari- 
nated  line  below  the  middle  of  each  volution  ;  angle  of  base  sub- 
carinated. 

Only  one  specimen  was  found,  and  that  in  perfect  preservation. 
The  genus  is  probably  terrestrial,  allied  to  Ctlindrella. 

LIOSOMA,  Conrad. 

Conical,  polished;  aperture  subelliptical ;  columella  with  one 
plait  in  the  middle ;  base  entire. 

L.  mtEt  Conrad,  PI.  I.,  fig.  S. 

Tolutions  smooth,  4,  slightly  convex;  columella  conspicuously 
cot  or  indented  above  the  plait,  which  is  not  oblique. 
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CYCLOCHEILA,  Conrad. 

Pyramidal,  aperture  circular,  expanded  labVum  widely  reflexed, 
columella  flattened,  subangular  at  base. 

C.  Pebasana,  Conrad,  PI.  I.,  fig.  17. 

Volutions  6,  with  straight  sides ;  last  volution  angular  and 
carinated  on  the  angle;  base  flattened;  spire  and  mouth  of  nearly 
equal  length,  spire  longest ;  lines  of  growth  oblique. 

HEMISINUS,  Swainson. 
H.  Steerei,  Conrad,  PI.  I.,  fig.  14. 

Turreted;  volutions  6,  convex,  showing  remains  of  3  carina- 
tlons  on  each  one  of  the  spire  ;  last  volutions  having  4  revolving 
carinated  lines,  the  upper  one  near  the  suture ;  sinus  of  labrum 
deep. 

A  single  specimen  occurs,  much  water-worn,  almost  obliterating 
the  carinated  lines  of  the  spire. 

EBORA,  Conrad. 
E.  orassilabra,  Conrad,  PI.  I.,  fig.  9.  • 

Notes LiRis  LAQUEATA,  Courad,  appears  to  me  to  be  a  land 

shell  allied  to  Ctlindrella  and  Glausilia.  There  are,  I  think, 
five  genera  of  land  shells  and  three  of  fresh  water,  with  four 
species  of  the  latter.  A  few  fragments  of  fish  remains  (M^'lio. 
bates)  were  determined  by  Prof.  Leidy,  and  there  is  an  impress  in 
the  clay  of  nearly  a  whole  crab.  It  is  remarkable  that  no  remains 
of  plants  have  been  foupd  where  delicate  fresh-water  and  land 
shells  have  been  drifted  into  these  deposits.  We  may  expect  to 
find  mammalian  relics  when  the  beds  are  more  thoroughly  ex- 
plored, and  they  would  be  likely  to  indicate  their  geological  age. 
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OV  THX  AVATOVT  AHD  LIHOITAL  DEKTITIOH  OF  ABIOLIMAX  AKD 

OTHSB  PULVOHATA. 

BY  W,  O.  BINNEY. 

I  have  already,  in  connection  with  my  friend  Mr.  T.  Bland, 
given  a  description  of  the  external  characters  of  Ariolimax  (Ann. 
X.  Y.  Lye.,  N.  H.  X.  297,  1873).  I  now  propose  to  describe 
such  of  its  internal  organs  as  I  have  been  able  to  study. 

I  have  examined  one  specimen  of  Atiolimax  niger^  J.  G.  Coop., 
preserved  in  spirit,  belonging  to  the  state  collection  of  California, 
labelled  and  presented  by  Dr.  Cooper,  and  in  all  respects  an  au- 
thentic t^'pe.  Agreeing  with  this  type  I  have  other  specimens 
from  various  California  localities,  so  that  I  believe  the  species  t^ 
be  well  established  and  generally  distributed  along  the  coast  of 
California. 

From  the  Museum  of  Comparative  Zoology  at  Cambridge,  Mr. 
Anthony  has  sent  me  a  specimen,  long  preserved  in  alcohol, 
marked  from  San  Mateo,  California.  For  reasons  given  below,  I 
am  inclined  to  consider  this  the  form  described  by  Dr.  Cooper  as 
A.  CaU/ornicus.  I  have  had  the  opportunity  of  examining 
another  specimen  of  this  form,  received  from  Mr.  Steams,  who 
collected  it  near  San  Francisco. 

From  Mr.  Henry  Hemphill  I  have  received  a  specimen  from 
S.in  Mateo  Co.,  California,  which  presents  roost  decided  specific 
differences  from  the  last-mentioned  form,  especially  in  its  geni- 
talia. Having  considered  the  last-mentioned  form  as  A.  Calif  or- 
ujoi/.*,  I  am  forced  to  consider  this  as  A,  Columbianus^  the  only 
remaining  described  species.  It  must  be  borne  in  mind,  however, 
that  I  have  never  compared  it  with  specimens  from  more  northern 
regions,  whence  the  species  was  originally  described.  The  large 
number  of  specimens  formerly  preserved  in  the  Smithsonian,  tabu- 
lated in  Land  and  Fr.  w.  Shells,  Part  I.  p.  281,  were  destroyed  at 
the  fire  in  Chicago,  and  I  have  been  unable  to  obtain  elsewhere 
any  specimens  from  Oregon  or  Washington  Territory,  which  I 
can  refer  to  the  true  Columbianus. 

In  treating  these  various  forms,  I  have  abstained  from  giving 
any  description  of  their  exterior  markings.  Such  description 
would  be  unreliable,  as  the  specimens  have  been  long  preserved  in 
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alcoliol,  nnd  arc  evidently  in  various  degreea  of  contraction.  I 
will  8Ry,  however,  that  I  found  in  all  the  blind  sac  under  the 
mouth  (well  marked,  though  not  very  deep),  which  ia  auBpected 
by  Dr.  Loidy  to  be  the  seat  of  the  olfactory  nerve. 

I  can  also  here  refer  to  several  estcnial  characters  not  afl'ected 
or  obliterated  by  contraction  in  alcohol.  All  the  specimens  have  » 
distinct  locomotive  disk  to  the  foot.  In  all,  the  orifice  of  respi- 
ration is  decidedly  posterior  to  the  middle  of  the  right  margin  ol 
tlie  mantle.  Tlie  position  of  the  nnns  I  fonnd  in  A.  Ouliimhianus 
to  be  posterior  and  inferior  to  the  respiratory  orifice,  wnth  a 
gutter-like  groove  to  the  edge  of  the  mantle.  The  position  of  the 
orifice  of  the  generative  organs  is  not  so  easily  decided  in  alco- 
holic specimens.  I  have  no  donbt,  however,  that  in  the  living 
animal  it  ia  under  the  mantle,  not  close  behind  the  right  tentacle. 
In  one  form,  Ariolimax  Cali/ornicus,  there  are  beyond  doubi 
two  djatinct  oriflcea ;  that  of  the  male  being  smaller  and  anterior 
In  Dr.  Cooper's  figure  of  A.  Cali/ornicus  (Proc.  Phila.  Ac.  Xat 
Sc,  1873,  pi.  iii.  f.  D  3)  the  two  orifices  are  plainly  shown,  an( 
suggested  to  me  the  identity  of  my  specimens  with  his  species 
especially  as  the  external  markings  also  agreed  with  his  descrip 
tion.  In  A.  Cotumbianus?  also  there  i*  no  common  duct  o 
cloaca,  as  Dr.  Leidy  calls  it,  to  the  genitalia,  though  I  could  no 
detect  more  than  one  exterior  orifice.  In  A.  niger  there  can  b 
but  one  common  orifice,  judging  from  the  penis  entering  into  th 
common  cloaca,  as  shown  in  my  lig,  o  of  plate  XI. 


NATURAL  SCIENCES  OF  PHILADELPHIA.  35 

lion  towards  the  extreme  end  of  the  tail.  In  the  form  I  have 
referred  to  A,  Columbianus  f  the  pore  was  quite  different  from 
this,  as  seen  in  my  figure  b  of  plate  II.  In  this  the  erect  portion 
of  the  pore  is  entirely  wanting,  the  carinated  body  being  arched 
regularly  down  to,  and  overhanging  the  foot.  The  longitudinal 
gutter-like  pore  is,  however,  plainly  visible.  In  the  two  specimens 
of  the  form  I  have  referred  to  A.  Calif ornicus^  the  body  is  also 
arched  down  to,  and  overhangs,  the  foot.  On  the  tail,  corre- 
sponding to  the  gntter-like  pore  of  the  last-mentioned  form,  there 
was  DO  sign  of  any  pore,  but  in  its  place  the  flesh  was  sponge-like, 
without  the  markings  which  are  found  on  the  neighboring  por- 
tions of  the  foot.  It  may  be,  therefore,  that  in  these  specimens 
the  mucous  pore  was  contracted  or  closed.  No  doubt  it  exists  in 
the  living  animal. 

Of  the  internal  anatomy  I  have  examined  the  nervous  system 
in  both  A,  Calif omicus  and  A.  Columbianus  f  The  ganglia  pre- 
sent the  usual  three  sets,  all  globular  in  form,  and  so  crowded 
together  in  the  suboBSophageal  and  superoesophageal  as  almost  to 

form  a  continuous  chain  around  the  buccal  mass. 

« 

In  these  same  two  forms,  also,  I  have  examined  the  circulatory 
and  respiratory  organs.  Within  the  respiratory  cavity  is  a  large, 
spongy,  ear-shaped  organ,  attached  only  at  one  point  to  the  roof 
of  the  chamber.  This,  I  suppose  to  be  the  renal  organ,  surround- 
ing, and  indeed  inclosing,  the  heart,  though  it  is  not  so  arranged 
in  any  of  the  genera  described  by  Dr.  Leidy.  In  Avion  hortensis 
he  describes  the  nearest  approach  to  such  an  arrangement. 

I  have  examined  the  digestive  system  of  all  the  forms,  and 
figured  that  of  both  A,  Califomicus  and  Columbianus.  In  the 
latter,  plate  II.  fig.  D,  f,  the  buccal  mass  (1)  is  large  and  round,  the 
salivary  glands  (4)  short  and  broad ;  the  stomach  (5)  long  and 
Urge,  with  a  decided  constriction  at  its  middle,  and  the  usual  cul- 
de-sac  (6)  at  its  extremity,  at  which  point  the  biliary  ducts  (7,  7) 
enter ;  from  this  the  stomach  passes  into  the  intestine  (8),  which 
proceeds  first  forward  almost  to  the  oasophagus,  thence  proceeds 
backward  to  the  extreme  rear  of  the  general  cavity  of  the  body, 
and  again  forward  to  below  the  respiratory  cavity,  into  which  it 
penetrates  upwards  as  the  rectum  (9),  and  through  which  it 
passes  to  the  anus,  whose  position  is  described  above.  The  intes- 
tine in  its  whole  course  winds  among,  and  is  imbedded  in,  the 
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various  lobes  or  the  liver,  wbicU  latter  organ  is  arrangoil  aa  iisiia 

In  A.  Californicm  (plate  XI.  Bg.  ?.},  there  is  a  difference  in  tli 
ari-angement  of  tbe  stomacb.  Before  reacting  the  cul-de-aac  (G 
the  stomach  is  greatly  constrictctl,  aud  the  cul-de-sac  runs  i 
right  angles  with  the  stomach  in  an  erect  position,  not  lying  o 
ils  side  as  I  have  represented  it.  in  order  to  show  the  connectio 
between  it  anil  the  anterior  portion  of  the  stomach,  which  conDC< 
tion  was  entirely  concealed  by  the  cul-de-eao  in  its  upright  poa 
tion.  The  cslreme  length  of  the  digestive  system  is  three  time 
that  of  tbe  whole  body  of  the  animal,  at  least  in  its  contracts 
state. 

The  jaw  in  all  the  forms  of  AHolimax  is  quite  thick,  dark  hon 
colored,  arcuate  ;  ends  but  little  attenuated, blunt;  anterior  aurfat 
irith  stout  ribs,  denticulating  either  margin.  1  have  Ugurod  tt 
jaw  of  A.  Colvmhianiia?  (plate  II.  Gg.  n)  which  has  about  tweb 
ribs.  In  A.  Caiifomicus,  from  Mr.  Anthony,  there  were  tbirtei 
ribs  to  the  jaw;  fourteen  in  Mr.  Hemphill's  specimen  of  the  sam 
In  A.  iiiger  Dr.  Cooper  describes  about  twenty,  but  in  one  sp 
ciraen  I  found  but  eight.  In  Land  and  Fr.  w.  Shells,  I.  p.  280, 
have  figured  a  jaw  of  the  true  northern  form  with  eighteen  ribs 

The  pouch  of  the  lingual  membrane  is  shown  in  plate  II.  fi 
n,  5.  The  membrane  is  as  usual  in  the  HelicidK,  with  tricusp 
central,  bicuspid  lateral,  and  quadrate  marginal  teeth  showii 
simply  a  modification  of  the  laterals.     In  L.  and  Fr.  w.  Shells, 
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nicus  and  A,  Columbfanus  f^  bat  a  yery  stout,  broad  one  to  the 
whole  head,  attached  to  the  outer  integument,  below  the  buccal 
mass,  and  running  along  some  distance  on  the  floor  of  the  general 
Tisceral  cavity,  to  which  finally  it  becomes  attached. 

In  describing  the  genital  organs  I  have  used  the  terms  applied 
to  the  yarioas  organs  by  Dr.  Leidy  in  the  first  volume  of  my 
father's  work  on  '*The  Terrestrial  Mollusks  of  the  United  States." 
Each  form  examined  presented  differences  in  these  organs.  They 
all  af^ree,  however,  in  having  a  very  large  ovary. 

On  opening  the  body  of  A.  niger  (plate  XI.  fig.  o),  the  genitalia 
ire  found  in  the  usual  place,  the  testicle  lying  quite  at  the  rear  of 
the  visceral  cavity  near  the  extreme  point  of  the  upper  lobes  of 
the  liver,  hardly  imbedded  in  it,  connected  to  the  ovary  by  a  long 
epididymis  (2).  The  testicle  (1)  is  globular  in  form,  composed 
of  black,  aciniform  caeca.  It  contrasts  in  color  with  the  dirty 
white  of  the  liver.  Color,  however,  I  have  not  found  constant  in 
the  internal  organs  of  land  shells  preserved  in  spirits.  The  above 
described  arrangement  of  the  testicle  is  as  usual  in  Limax^  Arioriy 
and  other  slugs.  It  forms  an  excellent  specific  character  for  A 
niger  J  the  position  of  the  testicle  being  quite  different  in  A.  Call" 
furnicus  and  A,  Columbianus  ?,  as  will  be  seen  below.  The  epi- 
didymis (2)  is  long,  convoluted  at  the  end  nearer  the  ovary.  The 
accessory  gland  is  shown  in  3.  The  ovary  (11)  is  large,  yellow- 
ish. The  oviduct  (8)  and  prostate  (4)  show  no  unusual  characters. 
The  genital  bladder  (9)  is  large,  oval,  with  a  short  duct  (16). 
The  penis  is  in  a  short,  stout  sac  (5),  which  has  a  bulb-like  swell- 
ing at  its  upper  extremity^  where  the  vas  deferens  (7)  enters. 
The  latter  organ  has  nothing  of  peculiar  interest.  A  vaginal 
prostate,  or  perhaps  dart  sac,  is  shown  in  13.  The  external  ori- 
fice is  described  above  (p.  34). 

The  genital  s^'stem  of  A.  Calif ornicus  is  figured  in  d  of  plate 
XI.  The  testicle  does  not  lie  far  away,  imbedded  in,  or  resting 
OD.  the  upper  lobes  of  the  liver,  but  lies  close  against  the  ovary, 
in  the  semicircle  formed  by  the  recurving  of  the  apex  of  the 
ovary  upon  itself.  In  this  respect,  the  position  of  the  testicle  is 
different  from  that  of  most  slugs,  and  affords  an  excellent  specific 
character.  The  testicle  (1)  is  kidney-shaped  as  it  is  covered  by 
its  investing  membrane.  It  appears  to  consist  of  closely  bound 
fasciculi  of  short,  white,  tubular,  not  aciniform  ceeca.  The  epi- 
didymis (2)  is  short  and  still  more  shortened  by  its  excessive 
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convolution.  The  acccasorj-  gland  is  eUovn  in  3,  paitially  imbedded 
in  the  ovary.  The  ovary  (11)  is  large  and  diBtiactly  lobulated. 
The  oviduct  (8)  is  nurroiv,  very  long,  greatly  convoluted.  From 
the  testicle  to  about  the  middle  of  the  course  of  the  oviduct  is  s 
stout  thread-like  organ,  of  iiolcnown  use  to  me,  either  a  muscle, 
nerve,  or  duct.  It  is  not  figured  in  my  plate,  as  I  am  not  certaic 
of  its  forming  part  of  the  genital  system.  The  genital  bladdei 
(9)  is  oval,  large,  with  a  short,  stout  duct  (16).  The  penis  it 
inclosed  in  a  long  tapering  sac  (5),  terminating  in  a  decided  fla 
gellum  (15),  in  which  I  detected  no  cnprcolus.  On  the  end  o 
the  flagellum  is  a  large,  globular  bulb.  The  retractor  muscle  o 
the  penis  is  attached  to  the  roof  of  the  general  visceral  cavity 
below  the  pulmonary  chamber.  It  joins  the  penis  at  the  com 
mencemeut  of  the  flagellum.  The  vas  deferens  (T)  is  peculiar 
It  leaves  the  prostate  gland  (4)  as  usual,  runs  alongside  of  th' 
vagina  to  the  base  of  the  penis,  thence  runs  upwards,  swelling  t 
an  enoriQOUB  extent,  so  as  to  equal  the  breadth  of  the  penis,  the 
again  becomes  gradually  reduced  to  its  former  size  until,  as  th 
most  delicate  thread,  it  enters  the  penis  at  the  end  of  the  flagellui 
below  the  bulb.  The  penis  did  not  appear  in  the  animal  extende 
as  drawn  in  the  plate,  but  was  twice  recurved  upon  itself  Thei 
is  also  a  vaginal  prostate  (13),  large,  car-shaped,  close  to  th 
exterior  oriGce  of  the  female  organs,  which,  with  that  of  the  mal 
is  described  above  (p.  34). 
On  plate  II.  fig.  o,  I  have  6gured  the  genitalia  of  A.  Columt 
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Pfr  .  pi.  IIL.  fig  I. 

1  lia%-e  cjuiDtned  Dumerous  specimens,  but  have  some  hesitation 
in  icivinie  my  figure  and  description  as  absolutely  perfect.  I  had 
irrrAt  tliftjlcult}'  in  dissecting  the  8i)ecies. 

The  ovary  is  short  and  vagina  long.  The  genital  bladder  with 
It*  Hurt  fonn4  a  short  cylindrical  sac  like  organ,  opening  near  the 
^<&%r  <if  the  vagina,  and  ta|>ering  at  the  apex.  The  penis  sac  is 
l**n;:.  r\IiDdncaK  larger  at  its  a|>ex  where  it  receives  the  vas  de- 
frrrL*.  At  it  A  base  the  |x>nis  sac  has  its  opening  into  the  vagina 
«:tb  a  fhnrt  stout  organ  (fig.  1^  with  roundc<1  apex,  where  a  re- 
tractor muscle  s€4«ms  to  l>e  attachetl.  This  organ  may  )>e  a  dart 
frac  or  M>mc  form  of  prostate  gland. 

■— ffclHii  f Uadaloaa,  Bl.  aa4  Binii..  pi.  III.,  fig.  t.  ti. 

The  tt^ticle  is  coniposeil  of  a  large  globular  mass  of  ai'iniform 
cttxA.  It  licit  loosely  upon,  not  imbedded  in,  the  up|)cr  loltes  of 
the  li\er.  The  ovary  and  oviduct  are  as  usual.  The  genital 
l'la*l<icr  >  globular,  very  large,  on  a  short  stout  duct,  entering  the 
lai;::*^  n«-ar  it^  base.  The  |)enis  sac  is  long,  cylindrical,  larger 
t#.«ard«  :t*»  a|>ex,  where  lioth  the  retractor  muscle  and  vas  de- 
frr\ii!»  enter. 

|[.  <^-^*rAl  t^iiccimens  exiimined,  the  penis  sac  appeared  some- 
«..»:  -Lrfcmit.  It  had  a  large  globular  bulb  (5a)  at  its  ai)ex. 
T:  *  %a-  Kfi-rens  (7)  entered  beyond  tlie  middle  of  the  K'ngth  of 
t'..i  •ai  i.'i);  it  was  greatly  swollen  (.')//)  Iiefore  entering  the  sac, 
f-  r  :i  •!.••. .If ice  t'lualling  about  one-half  of  the  longtli  of  the  sac. 
\'  \:iv  c  •iiiimeiieement  of  thi-i  swelling  the  retraetor  muscle  (0) 
•  i*  .f.**  r!iil.     Tliis  form  of  [k'H'ih  sac  i.s  (i;;ured  in  fiix.  vi. 

I:..-  talarnv  of  the  tkuniowy  ot  JlfrnfJnllia  seems  to  i»e  as  in 
U.I  '  •i.cr  *hi;^H. 

■alls  K«*Uttl.  F<  rbM  (Af'Ut.t).  pi.  Ill  .  tg.  iv.     The  Cutnlina  I'liind  form. 

Tii*  «»>ar\  i«  liirhl  vellow.  The  oviduct  is  white.  The  ^jenital 
» !i  \'U  r  I*  l.;:ht  \eliow.     The  prostate  is  large  and  yellow. 

T\f  mii.-li  ;:iiiital  system  is  liMi;^  auil  narrow.  The  jrenital 
lln-i'i.r  ;•  ••inall.  ;:lot»ular,  rin  an  extremely  lonjr  and  d««licate  duct 
■  :..'  I.  rrr.i-r*  the  VA«;ina  at  its  upper  eml.  The  duct  just  l»elow 
iL«  l.iaii'b-r  recti\eH  a  branch  iluct,  very  h)ng,  llagellate,  thrtv 
t:rx.r*  'Sr  •lisuH-ter  «if  the  duct  itsilf.  The  |K*nis  sac  is  b»n;:,  stout, 
cji  !in'!r.«  ai,  tafK-nng  towards  its  a|H*x  and  prolonged  into  a  very 
U'V^  dilicate  flagellum.     The  vas  deferens  enters  at  the  |)oint 
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where  the  flagelluni  commences.  The  retractor  muscle  is  inserted 
half  way  between  the  vagina  and  the  entrance  of  the  vas  deferens. 
Opposite  the  mouth  of  the  penis  sac  is  a  small  sac-like  organ, 
probably  a  dart  sac  or  vaginal  prostate. 

Helix  Xitchelliana,  Lea  {MMdon),  pi.  III.,  Ag.  iii. 

The  genital  system  is  long  and  narrow.  The  oviduct  is  greatly 
convoluted.  The  penis  sac  is  long,  stout,  cylindrical,  with  a  bulb- 
like expansion,  at  its  apex,  at  which  point  both  vas  deferens  and 
retractor  muscle  are  inserted.  Tbe  genital  bladder  is  lengthened, 
ovate,  not  much  larger  than  its  duct,  which  is  short,  and  enters 
the  vagina  below  the  middle  of  its  length. 

Helix  reticulata,  Pfr.  (Arionia),  pi.  III.,  Ag.  ii. 

The  specimens  examined  have  a  very  globose  shell.  The  ovary 
is  brownish  below,  yellowish  above.  The  epididymis  and  testicle 
are  salmon  colored.  The  oviduct  is  white,  the  prostate  salmon. 
The  genital  bladder  is  small,  oval,  with  an  extremely  long  duct, 
which  has  a  flagellate  branch.  The  duct  enters  at  the  lower  end 
of  the  vagina.  The  penis  is  narrow,  cylindrical,  extremely  long, 
with  a  flagellate  extension.  The  retractor  muscle  is  inserted  be- 
yond the  middle  of  the  length  of  the  penis,  the  vas  deferens  at 
the  commencement  of  the  flagellum.  There  is  a  stout  long  cylin- 
drical vaginal  prostate,  whose  apex  is  extended  into  a  flagellum, 
which  shortly  becomes  bifurcate,  there  being  a  bulb-like  expansion 
on  each  branch  just  beyond  the  bifurcation. 

In  some  individuals  the  bulb-like  expansions  are  still  larger  and 
stouter  than  in  the  figure.  The  cylindrical  extension  of  the  va- 
ginal prostate  is  abruptly  truncated,  the  two  flagella  entering  near 
the  end,  not  at  the  extreme  terminus. 

Helix  Boemeri,  Pfr.  {Mesadon). 

The  genitalia  are  figured  on  pi.  IV.,  fig.  y.  The  oviduct  is 
scarcely  convoluted.  The  genital  bladder  is  large,  oval,  with  a 
long,  large  duct.  The  penis  sac  is  short,  stout,  of  about  equal 
breadth  throughout,  ending  in  a  stout  oval  bulb,  into  which  the 
vas  deferens  enters.  The  retractor  muscle  is  inserted  above  the 
entrance  of  the  vas  defei'ens. 

The  specimen  examined  was  collected  in  Bosque  Count}*,  Texas, 
by  Mr.  Hugo  W.  Ericsson. 

Helix  appreiia,  Say  (D^iodopsis). 

The  genitalia  are  figured  on  pi.  lY.,  fig.  ly.     The  ovary  is  long 
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II Arrow.  The  epi<li<1ymis  is  very  long,  convoluted  at  the  end 
DCATrr  the  oTidact.  The  last-named  organ  is  not  much  convoluted. 
Tb*  |*r*><»tate  is  soallofKNl  along  its  c<1ges.  The  genital  bladder  is 
cl4>('ubir,  <»mall«  with  a  long«  small  duct.  The  sac  of  the  |)eni8  is 
««tr^iuely  long,  ribbon-like,  one  and  one-half  as  long  as  the  ovi- 
duct.    The  vas  deft*renH  enters  its  a|)ex. 

The  li»ns  riblion-Hke  sac  of  the  |>enis  resembles  that  figured  by 
In,  Lf'idy  (Terr.  Moll.  T.  S.  1.),  of  II.  Sayii.  There  is  but  little 
nr«e!uMAnce  to  the  genitalia  of  H.  palliataj  so  nearly  allied  by  its 

Tb<>  «|K^imens  examined  were  coUecteil  in  eastern  Tennessee, 
br  Mi«»  I*aw. 


The  sfoitalia  are  figured  on  plate  IV.  fig.  in.  The  ovary  is  yel- 
low, long,  narrow,  concave  on  one  side,  convex  and  carinated  on  the 
M  \ttT,  The  ac^ccHftory  gland  of  the  epididymis  is  composc<l  of  long, 
whiif  r;i*«ra.  The  oviduct  is  extremely  long,  narrow,  convoluted. 
The  ;:«:tiital  blatlder  is  globular,  small,  with  an  extremely  long 
duct,  to  which  is  adde<1  an  accessory  duct  or  branch,  almost  as  long 
a«  tiir  <*\iduot.  Thi?*  branch  joins  the  duct  near  its  end.  It  is 
thi'-kf-r  Than  llie  duel.  The  duct  cnliTs  the  vagina  at  its  up|)cr 
j-art.  Thf  |K*iii»»  nar  is  long,  cylindrical,  small,  almost  (H[ualling 
:i.  It'll jili  tin*  oviduct  and  ovarv  united.  The  ix»tractor  muscle  is 
::.*■  rt«-l  at  alniiil  ilit-  mid«lle  of  its  ItMigth,  it  is  attached  to  the  dia- 
j-!.r3;;i:i  .  the  va-i  di^ffr^nn  enters  alK>ut  three-fourths  of  its  length ; 
•-pi'.ii'l  !hr  \aft  dvfvrvn?*  i?i  a  tla^^flhiti*  oxteubion.  The  vagina  is 
st'tij  and  narrow  ;  uvnr  iln  base,  opposite  the  entrance  of  the  sac 
I'f  ?i.*  (*•  ni«>  14  a  fitout.  ivlindrical,  long,  hollow,  vaginal  prostate, 
t;ra*i  .;i  i\  t.i|KTing  at  itn  a|»ex,  and  extended  into  a  delicate  tube, 
«!.  .  :.  «"oii  Uronit'H  dividml  into  two  long  flagella.  Just  beyond 
tht*  •l:\.«i4in,  iin  «'aeh  fin^elluni,  is  a  stout  l>ull»-like  enlargement. 

li.:n  I  •  iiiplirat«-d  form  of  genitalia,  hitherto  unnoticed  in  Ame- 
rv  ai*  *j*-*  ir'»,  hat  liwn  noticed  in  Kuroi>ean  8|>ecies. 

PstaU  ttncMa.  Goald.  pi.  IV..  tg.  ii. 

lUirtM-nlH  the  genitalia  of  a  Salmon  River  8)>ecimen.  The 
'.«»(i«  ;• .  %n  u»ual,  wa*%  in  the  Humniit  of  the  upper  IoIh*  of  the  liver. 
Tt.r  1 1  I'ltdymift  in  long,  convoluteil  in  its  half  nearer  the  tv'stiele. 
Thr  »*«r*M>ry  ^land  is  coni|K>N«Ml  <if  several  long,  black  eH*ea. 
Tiir  u%idiict  in  «ac-like.  Dot  convolut«*d,  containing  eight  enihryonic 
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shells.  The  genital  bladder  is  long,  with  a  long,  narrow  duct  en- 
tering the  upper  part  of  the  vagina.  The  vagina  is  short  and 
swollen.  The  penis  sac  is  lohg,  stout,  blunt  at  apex,  where  the 
retractor  muscle  is  inserted.  The  vas  deferens  becomes  greatly 
swollen  before  it  enters  the  sac  of  the  penis,  which  it  does  above 
the  insertion  of  the  retractor  muscle. 

As  the  shells  of  some  forms  of  this  species  are  difficult  to  dis- 
tinguish from  some  forms  of  Patula  solitaria^  it  is  interesting  to 
state  that  the  genitalia  of  a  specimen  of  the  latter  from  the  same 
locality,  oflTer  very  distinct  specific  characteristics,  agreeing  with 
Dr.  Leidy's  figure  in  Terr.  Moll.  U.  S.  I. 

Maerooyclii  Yanoouvereniis,  Lea. 

The  genitalia  are  figured  on  pi.  IV.,  fig.  i.  The  epididymis  is 
extremely  long  and  very  large,  forming  the  peculiar  feature  of  the 
system.  The  genital  bladder  is  oval,  with  a  loug  duct,  which  is 
very  much  broader  at  the  end  nearer  the  vagina.  The  penis  sac  is 
long,  gradually  tapering  at  its  apex,  where  it  receives  the  vas  de- 
ferens. Upon  the  side  of  the  vagina,  about  the  middle  of  its 
length,  is  a  wart-like  protuberance,  which  may  be  a  dart  sac  or  a 
vaginal  prostate. 

A  comparison  of  Dr.  Leidy's  figure  of  the  genitalia  of  if.  con- 
cava  iu  Terr.  Moll.  U.  S.  I.  shows  considerable  difference  between 
the  two  species,  especially  in  the  epididymis. 

Zonitei  demiiiui,  Binney. 

The  genitalia  are  like  those  of  Z.  intertexlus^  Binney,  figured  by 
Dr.  Leidy  (Terr.  Moll.  U.  S.  I.).  The  accessory  glands  of  the 
dart  sac  are  rather  shorter  in  demissus. 

Amphibulima  appendioolata,  Pfr. 

Elsewhere  (Ann.  Lye.  Nat.  Hist,  N.  Y.  x.  200,  pi.  ix.  f.  2,  6,  9, 
11)  we  have  fully  described  the  external  appearance,  jaw,  lingual 
membrane,  and  shell  of  this  species,  pointing  out  its  differences 
from  Succinea^  from  Pellicula^  from  Omalonyx^  and  all  other  de- 
scribed genera. 

I  now  give  (pi.  VIII.  fig.  5)  a  figure  of  its  genital  system,  with 
notes  on  other  organs,  drawn  from  specimens  in  alcohol. 

The  external  orifice  of  generation  is  behind  the  right  eyepedun- 
clc.  The  orifice  of  respiration  is  on  the  right  margin  of  the  man- 
tle, slightly  to  the  rear  of  its  middle.  There  is  a  distinct  locomo- 
tive disk  to  the  foot.  The  eyeped uncles  must  be  short  and  stout. 
The  digestive  and  nervous  systems  present  no  remarkable  feature. 


HATUEAL  8CIINCS8  OF  PHILADELPHIA.  43 

The  »aN¥40pbA|»eal  ganglia  consist  apparently  of  six  closely 
aggl<>iik'rat«<l  globules.  There  are  two  simple  globules  to  the 
*toiDAcoga«tnc  ganglia.  The  genital  s^'stem  (pi. VI II.  fig.  5)  is  quite 
*:cD|»le,  presenting  no  acci*ssory  organs.  The  testicle  is  composed 
of  ft-.x  or  •e%*en  faticiculi  of  long  cieca,  which  massed  together  in  a 
gi*»(»alar  form  ei^ual  the  length  of  the  oviduct.  This  enormous 
dt-Trlopmciit  of  the  testicle  is  the  peculiarity  of  the  genital  sys- 
triD.  and  no  doubt  will  prove  a  reliable  specific,  but  not  generic, 
rLarart«r  The  epi<lidymis  is  long,  convoluted  at  its  middle  por- 
tion. The  oviduct  is  long,  narrow,  not  convoluted.  The  vagina 
i%  aU>ut  une-fifth  the  length  of  the  oviduct;  it  is  swollen  greatly 
at  tlie  entrance  of  the  penis.  The  genital  bladder  is  small,  glo- 
\-u\%r :  its  duct  is  narrow,  longer  than  the  oviduct,  and  enters  the 
%a^;iia  at  the  upper  fourth  of  its  length.  The  penis  sac  is  short, 
»tout,  blunt  at  apex«  where  the  vas  deferens  enters  and  where  the 
rvtractor  muscle  it  also  inserted. 

In  the  |>aper  referred  to  above  we  hesitated  to  decide  upon  the 
l^eneni*  |KMiition  of  this  s|>i*cies,  leaving  it  temporarily  in  Pellicula 
of  FsM'her  (not  of  Ileynemann,  which  is  Omalynx).  Since  that 
titsf  I  have  become  acquainted  with  the  Jaw  of  Amphibalima^  and 
ti.  1  .1  lo  be  «»f  the  same  ty|>e  as  in  tippfndiculata,  I  would,  Ihere- 
f'-r* ,  -u;:;:*-*!  that  thin  s|>eoies  lx.*lonjjrt  to  Amphibulima.  It  is  true 
.*.•  ..i-;:tialdintition  (^ee  pi.  Vlll.fig.  <>)  moreclosely  resembles  that 
'.f  Sir.;  Hl*Pj,tii»  itulf'ultma  as  far  as  centrals,  and  |>orhap8  laterals, 
ar«r  .'.fi'trnrd ;  but  in  the  marginals,  as  described  in  »S.  Hulculosa 
m:.-i  **.  /•'  r^orn^^ntit:*,  the  resemblance  ceases.  Moreover,  the  jaw 
•  f  >.  •  /  ui'ff,iitf  is  desirilKMl  as  quite  different  by  Shuttleworth.  The 
•I*'  ;r*  under  consideration  cannot,  therefore,  be  placed  in  Sim- 
/  '  ;  M^.  It  api»ean»,  at  all  events,  that  the  shell  in  this  group  is 
%Zs  uijn-l table  guide  to  generic  |)osition. 

It  n.u*t  I*-  iMifiie  in  mind  that  I  here  describe  the  anatomy  of 
t»ic  •brll  fi;rure<l  by  us  (I.e.).  We  believe  it  to  be  Surrinva  ajh- 
/•••'/i'  ulato,  Tfr.  Fischer  l>as«*s  his  genus  Pellicula  on  Surcinea 
<i*}  r.  .*rj,  Uatig  He  does,  indeefl,  place  .S.  apjprmhrulata^  Pfr.,  in 
tJir  »%nonym\  of  his  h|>e<'ies,  but  our  s|>ecimens  of  nppemlirulata 
r«  ij1«I  nrwr  l»e  the  kame  as  Fiseher's  sjH.*cimens  of  deprexMa.  His 
tadaj.iw  with  nine  decide<l  ribs,  denticulating  the  eutliiiij  e<l^e, 
aitd  t4«'th'  of  the  ubual  form  of  //«7iri>)A,  cpiite  different  from  what 

In  Fitrhrr't  platr  thf  rrffn*nce«  to  ti-eth  of  Oinalonyx  unguin  uinl  Pel- 
.'•^««4  df^rtMa  arc  rvvrrMtl. 
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we  find  in  our  S.  appendiculata.  His  species  and  ours  are  there- 
fore distinct. 

Pellicula  convexa^  Martens  (Succinea)^  is  quite  a  distinct  species, 
and  belongs  to  the  genus  Omatonyx^  as  shown  by  Heynemaun's 
figure  of  the  jaw  (Mai.  Blatt.,  xv.). 

I  give  also  figures  of  the  central  and  lateral  teeth  of  our  species 
(pi.  YIII.,  fig.  6). 

Amphibulima  patula,  Brug. 

I  have  elsewhere  described,  in  connection  with  Mr.  Bland,  the 
jaw  and  lingual  membrane  of  specimens  of  this  species  from  St.  Kitts 
and  Dominica  (Am.  Journ.  of  Conch.,  VII.  186,  pi.  xvii.,  f.  1,  2; 
Ann.  Lye.  N.  H.  and  N.  Y.,  x.  225,  pi.  xi.,  f.  8).  Lately  the  question 
of  identity  of  these  shells  with  the  Guadeloupe  patula  has  been 
raised  (see  Journal  de  Conchyliologie,  XXI.  12).  I  have,  therefore, 
again  carefully  examined  the  lingual  membranes  previously  de- 
scribed to  learn  if  they  give  an}'  difference  worthy  to  be  considered 
of  specific  value.  I  have  figured  teeth  from  each  lingual  mem- 
brane (pi.  VI  I.).  I  regret  not  having  had  the  opportunity  of  exam- 
ining Guadeloupe  specimens  also,  but  have  never  been  able  to 
receive  the  latter  with  the  animal;  indeed  it  seems  to  be  now 
found  subfossil  only.  I  can  only  treat  the  question  of  the  identity 
of  the  St.  Kitts  and  Dominica  forms,  not  their  identity  with  Guade- 
loupe forms. 

It  will  be  seen  that  the  Dominica  form  has  sharper  cutting 
points  to  the  large  cusps  of  its  central  and  lateral  teeth  than  that 
of  St.  Kitts.  Fig.  B  shows  a  group  of  laterals  of  the  former,  in 
which  some  variation  from  the  pointed  shape  is  indeed  shown,  but 
no  decided  tendency  that  way.  On  the  other  hand,  the  laterals, 
from  the  St.  Kitts  form,  show  great  constancy  in  the  square  trun- 
cation of  the  cutting  points. 

The  teeth  of  the  St.  Kitts  form  are  broader  in  proportion  to 
their  length  than  those  of  Dominica,  have  a  greater  curve  in  their 
outlines,  and  more  developed  side  cusps,  which  overlap  the  me- 
dian cusps. 

The  Dominica  lingual  in  the  only  row  counted  had  87-1-8T 
teeth.  A  row  of  the  St.  Kitts  form  57-1-57.  The  marginal  teeth 
of  the  St.  Kitts  form  show  a  greater  tendency  to  splitting  into 
sharp  denticles  on  the  cutting  cusps  than  those  of  Dominica. 

It  cannot  be  denied  that  certain  variations  may  be  noticed  in 
the  two  lingual  membranes.     I  believe,  however,  that  these  differ- 
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mtY  not  »iich  as  su^sprest  specific  diHtinction,  especially  as  the 

•bril  fbrnUbeii  do  irrouDtIs  for  doubting  the  specific  identity  of  the 

lonD«.     Nor  hy  the  shell  alone  does  there  seem  to  be  two  species. 

Mr.  Blanfl  has  pven  a  detailed  account  of  the  species  in  Journal 

dr  C'«*iubTliolo|;ie,  XXI.  342,  October,  1873. 

Mr  Bland  and  myself  are  indebted  to  Governor  Rawson  for 
sjv^imens  preserved  in  spirits  of  Succinea  rubescens^  F6r.  of 
Martiniiiue. 

On  examination  of  the  jaw  and  lingual   membrane,    I  found 
s|)ecies  to  be  no  Succinea.  but  an   Amphibulima^  in  which 

ku»  it  ift  place<l  by  II.  and  A.  Adams  (Gen.  Ilec.  Moll.),  and  by 
beik  (Index),  though  Pfeiffer  treats  it  as  a  Succinea^  ami  von 
Martens  catalogues  it  in  Surrinea^  s.  str.  (See  note  1  to  p.  345 
of  Joum.  de  Conch.,  Oct.  1873,  3d  series,  XIII.) 

The  rxtemal  ap|)earance  of  the  animal  has  nothing  peculiar. 
TW  bead  appears  blunt  and  short,  the  tail  long  and  pointed, 
without  an\*  mucus  |>ore.  There  is  no  distinctly  marked  loco- 
B**t:Te  disk  to  the  foot,  over  the  whole  breadth  of  which  the 
trausvrrfte  muscles  pass.  The  reticulations  of  the  surface  of  the 
ai*;mai  »vem  large  and  coarse  in  pro|)ortiou  to  its  size.  As  far 
a»  « an  Ik*  jud^rtl  from  alroholic  8|K»cimens,  the  t«*ntacle8  and  eye- 
fir^lutii'left  sevm  i^hort  and  Htout.  The  respiratory  and  anal  orifices 
ar^  un<U*r  the  mantle  on  the  right  side.  The  external  orifice  of 
grrjrratpin  i*  liehind  the  right  eyej)e<l uncle. 

Oil  o| lining  the  animal  from  al>ove,  the  generative  system  is 
ty.iiA  %%  uttuaU  hing  on  the  right  of  the  animal.  It  occupies  the 
wL*'Ir  of  th«'  visceral  cavity  in  front  of  tlie  shell,  lying  np<m  the 
f4«-mA('h.  The  testicle  •  see  plate  VIII.,  fig.  4)  is  a  globular  mass 
o*u3i</*«^l  of  long  CHi*a.  It  lies  imlieddeil  in  the  liver.  The  epidi- 
•i\n<t%  is  not  greatly  convoluted.  It  passes  between  the  stomach 
sLd  intestine,  at  the  cuUle-sac  of  the  former,  on  its  way  to  the 
ovary.  The  latter  organ  is,  as  usual,  tongue-shaiKMi.  The  ovi- 
duct t«  long  and  greatly  convolute<l.  The  vagina  is  short, 
rreriviit^  at  jtM  lowi*r  |Mirtion  the  long  duct  of  the  small,  globular 
^Lilal  bladder.  The  fienis  enters  the  vagina  close  to  the  common 
cftf-nint;.  TIm*  sac  of  the  |K*nis  is  not  long,  is  stout,  cylindrical, 
b!tjtit  at  a|jex,  wh«fn*  it  receives  the  vas  deferens,  Just  alM)ve  the 
iiittrrtiuD  of  tiie  retractor  muscle.  There  are  no  accessory  organs. 
The  genital  system  is  ver}*  much  the  same  in  its  general  arrange- 
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ment  as  that  of  Amphibulima  appendiculata^  Pfr.  (see  fig.  5),  but 
differs  among  other  things  in  wanting  the  huge  testicle  of  that 
species. 

The  digestive  system  presents  no  peculiar  characters.  The 
stomach  is  long,  narrow,  and  ribbon-shaped,  lying  under  the 
genital  system  and  extending  backward  as  far  as  the  shell  when 
the  animal  is  extended.  At  this  point  the  stomach  forms  the 
usual  cul-de-sac  at  itsjunction  with  the  intestine.  The  last  organ 
and  the  liver  are  small  in  proportion,  as  would  be  anticipated 
from  the  short  spire  of  the  shell ;  the  liver  is  dark  blue.  There 
seems  to  be  a  retractor  muscle  to  the  whole  head  rather  than  to 
the  buccal  mass.  It  lies  on  the  floor  of  the  cavity.  The  buccal 
mass  is  large,  the  oesophagus  small.  The  salivary  glands  and 
ducts,  and  pouch  of  the  lingual  membrane  are  as  usual.  The  jaw 
is  readily  detached  from  the  muscles  of  the  mouth,  and  is  not 
connected  with  the  lingual  membrane  as  usual  with  our  Helices.^ 
It  is  thin,  wide,  low,  arched,  with  attenuated,  bluntly  pointed 
ends ;  divided  by  numerous  (about  63)  delicate  ribs  into  separate 
plate-like  divisions,  as  in  the  jaw  of  Gylindrella^  Bulimulus^  etc., 
the  ribs  running  somewhat  obliquely  towards  the  centre  of  the 
jaw ;  there  is  no  decided,  upper  median,  triangular  plate  (fig.  2, 
plate  VIII.).  The  lingual  membrane  (plate  VII.,  fig.  3)  is  long, 
broad,  composed  of  numerous  rows  of  76-1-T6  teeth.  Centrals 
long,  narrow,  expanding  below  with  the  lower  margin  squarely 
excavated  as  in  Succinea ;  tricuspid,  the  central  cusp  very  long, 
wide,  with  a  greatly  expanded,  squarely  truncated  cutting  point 
reaching  beyond  the  lower  margin  of  the  tooth ;  the  side  cusps 
short  and  narrow,  simply  pointed.  The  lateral  teeth  are  of  same 
type  as  the  centrals,  but  unsymmetrical  and  bicuspid.  The  mar- 
ginals are  a  simple  modification  of  the  laterals,  with  a  long, 
bluntly  truncated  median  cusp,  and  obsolete  side  cusps.  The 
extreme  marginals  are  irregularly  denticulated,  the  outer  and  inner 
denticles  being  more  produced,  especially  the  outer,  and  greatly 
curved;  the  inner  denticles,  usually  two  in  number,  are  quite 
small. 

The  jaw  agrees  perfectly  with  that  of  the  genus  Amphibulima 
described  by  us.      (Ann.  Lye.  N.  H.  of  N.  Y.,  x.  p.  223,  pi.  xi. 

*  Even  after  boiling  the  whole  huccal  mass  in  potash,  the  lingual  mem- 
brane and  jaw  remain  attached  in  most  of  our  Helices  of  N.  A.  showing  a 
decided  connection  between  the  two. 
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i|C-  ^i  Tb«  lingual  membrmne  has  also  the  same  general  arrange- 
BM-nt  a«  in  that  genus,  with  specific  differences  from  that  of  A. 
f'^^^la  iM^-  |»late  VII.,  fig.  A-c),  esi>ecially  in  the  widely  expanded^ 
bjuftt  fDi-«liAii  ru4p,  and  in  the  «^iieci?i^a-like  cutting  away  of  the 
lo«vr  margin  of  the  teeth. 

TIh*  o«*rvoun  ganglia  are  as  usual  in  the  OeophUa^  forming  a 
cr»n*.uiiK>u4  ring  in  the  supnujesophageal,  and  grouped  together  in 
•.•cv*  ma%*  in  the  Hu)Me8^>phageal  set. 

rutr  Vlll.f  fig.  3,  given  the  central  and  adjacent  lateral  teeth, 
viib  niaririnaU  at  different  intervals  to  the  e<1gc  of  the  membrane. 

Th«  n<»t«r9»  we  have  givvii  a)>ove  will  enable  a  full  generic  descriii- 
tioo  of  the  genus  Am^tftibulima  to  be  drawn. 

#«ttMplrm  A»4  Saaiaa,  froa  If  ftiiritioi. 

Ilariiig  receivetl  from  the  Museum  of  Comparative  Zoology  at 
Canjbndi^e  a  number  of  specimens  in  alcohol  of  Mauritius  si)ecies, 
r«»llr<-ted  by  Consul  Pike,  we  are  able  to  give  the  following  notes 
Ob  thft-m. 

'f* Mjnrn.     There  were  several  species  of  this  and  the  allied 

«u(-^riH-irm,  allowing  an  examination  of  their  anatomy.  The  soft 
|«artA  of  the  animals  are  coloretl  red.  The  s|>ecies  es|>ecially 
riaijkiiiol  arc  O,  \»'tctoni\  11.  A<1.,  and  G,  palantja^  Fdr.  There 
•-•^  Hi^  iiotliiii:;  in  tht*  anatomv  different  from  what  is  UHual  in  the 
laij'l  *liflU.  Thf  grnitalia  of  (/.  SeiHoni  are  figured  on  plate  VIII., 
f-Z-  T.  Tlit-ri?  are  no  accessory  r^rgans.  The  genital  bladder  is 
^  -n  J.  «»val.  with  a  long,  narrow  duct.  The  |)enis  sac  is  stout,  long, 
rr^«  M  .11 J  tlie  vas  dff«*rens  at  itn  summit,  at  which  point,  also,  the 
r«*.rArt<»r  mu<^cU*  i»  insiTted.  The  vatj^ina  is  long,  the  oviduct  not 
"K4%  *la'.<rL  The  ovary  t<Mi«ruc-Hliaped  as  usual.  The  epididymis 
:•  •!j**rt.  the  testicle  a**  usual  lies  in  the  liver. 

ti.  j^tlnntja  has  a  similar  genital  system.  There  ap|K\irs  no 
IrHt'nj'*tMe  disk  and  no  raudal  |M>re. 

lUv  l.ugtial  membrane  of  the  genus  has  been  photographe<l  by 
Mr.  HUud  and  myself  (Am.  Journ.  of  Conch.,  v.  pi.  xi.  fii;.  1). 
All  ^i.e  ift|ie«*i«*«  now  received  have  similar  dentition.  There  is, 
h«/«i^tr.  a  difference  in  the  numl>er  of  teeth  in  each  transverse 
row.  1  countwl  al>out  :J7-l-37  in  palamja  :  G-l-r»  in  G,  Xnctnui; 
li>I-li  in  G.  mnuritianti^  Morelet ;  'ir)-l-25  in  G.  mtnlialu:*^  Fer. 
f /;»'•'. 'i -I ri/i,  V.  Martens).  The  dentition  of  this  spe<*ies  is  also 
'!<-««  nU^l  by  Semjier  (Nachr.  Mai.  Ges.,  II.  103).     :>I-U21   in  G. 
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Nevilli.  We  have  elsewhere  described  the  dentitioD  of  G,  sulcata^ 
Mull.  (Ann.  N.  Y.  Lye.  N.  H.,  x.  222). 

No  jaw  was  found  in  any  of  the  above,  nor  in  Ennea  clavulata^ 
Lam  This  last  species  is  placed  in  s.  g.  Oulella  by  von  Martens. 
•There  were  five  embryonic  shells  in  the  oviduct,  proving  the 
species  to  be  viviparous.  The  dentition  is  the  same  as  in  Oonos- 
pira.  There  appears  to  be  a  median  tooth  of  same  form  as  the 
laterals. 

Of  the  genus  Nanina  (using  the  name  in  the  same  sense  as  von 
Martens  in  die  Heliceen),  there  were  several  species.  All  have  the 
locomotive  disk,  the  caudal  pore  with  overhanging  horn-like  projec- 
tion, the  smooth  jaw  with  median  projection,  and  the  lingual  denti- 
tion of  the  genus,  i.  6.,  centrals  tricuspid,  laterals  bicuspid,  mar- 
ginals aculeate,  bluntly  bifid.  Such  are  N,  Caldwelli^  Benson  ;  K 
Baw8oni8j  Barclay  =  semicerina^  Morelet ;  N.  argentea^  Rve. ;  N. 
implicata^  Nevill ;  N,  stylodoUj  Pfr.,  put  in  Helix  {Erepta)  by  von 
Martens.  Entirel}'^  different  in  the  dentition  is  another  species,  N. 
philyrina^  Morelet,  though  the  species  agrees  in  other  respects  with 
the  above-named.  The  membrane  is  very  broad,  the  teeth  exceed- 
ingly numerous,  arranged  in  oblique  rows.  The  centrals,  which 
I  am  confident  of  having  seen,  are  small,  narrow,  high.  The  other 
teeth  are  the  same  in  form  to  the  edge  of  the  membrane.  They 
appear  to  have  the  usual  aculeate  form  of  the  marginal  teeth  in 
Nanina^  but  instead  of  narrowing  towards  the  cutting  point,  they 
are  broadly  and  obliquely  truncated,  reflected,  and  minutely  den- 
ticulated. This  lingual  membrane  is  also  figured  by  Semper  (Phil. 
Archip.,  pi.  vi.  f.  35),  but  his  figures  give  more  the  impression  of 
the  usual  Nanina  marginals  with  denticulated  side  and  bifid  points. 
The  teeth  are,  however,  so  exceedingly  numerous  and  small,  it  is 
very  difficult  to  understand  them. 

Elsewhere  (Ann.  N.  Y.  Lye.  N.  H.,  x.  HO)  we  have  described 
the  lingual  of  the  following  Mauritius  species :  Nanina  inversi- 
color,  leucostyla^  rufizonata^  militarise  I  have  examined  the  geni- 
talia of  N.  inversicolor.  The  oviduct  is  long,  narrow,  sac-like ; 
the  genital  bladder  is  hardly  smaller  than  its  long  wide  duct ;  the 
penis  sac  is  long,  extended  into  a  flagellum,  receiving  the  vas 
deferens  near  its  apex,  beyond  it  having  a  bulb-like  termination ; 
the  vas  deferens  is  greatly  swollen  at  its  middle  portion,  and  near 
the  base  of  the  oviduct  has  a  long  fiagellate  appendix. 
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*.  (Varifriia). 

Mmrtinique«    GoTernor  Rawson. 

Liii:nuil  fiMfmhrmne  as  asual  in  Glandina.  There  are  about 
WUl-^S'*  teeth.     The  central  is  long  and  narrow,  sharply  pointed. 

■■■till  PkilUyri.  Aduia  ( VarU^U). 
Jaoiajom. 
LiDi;ua]  membrane  as  in  last  species. 

WhitWy  Co.,  Kentucky.     A.  G.  Wctherby. 

Jaw  ma  usual  in  the  subgenus,  with  about  10  stout,  separate 
denticulating  either  margin. 

Lininial  membrane  long  and  narrow.  Teeth  about  41-1-41. 
OntrrnU  and  lat4>rals  (alK>ut  11  of  the  latter),  as  usual  in  the  sub- 
feiitt*  (free  fig.  of  those  of  H.  Sayi^  L.  and  Fr.  w.  Shells,  I.  154, 
ftg.  i^i.  Marginals  quadrate,  with  one  extremely  long,  oblique 
denticle,  as  in  H,  ihynndes  (1.  c.  fig.  252,  p.  14S).  Some  of  the 
extreme  marginals  are  notched  or  obsoletely  bifid  at  tlieir  point. 

The  fienis  resembles  that  of  H.  thyroides  as  figured  by  Dr. 
Lrid%  in  Terr.  Moll.  U.  S.,  I. 

■alls  D«wmi«aaa,  BUod  {MetoJoH). 

WUiiUy  <'o.,  Kentucky.     A.  G.  Wetherby. 

Jm«  nUtied  as  ufiual  in  the  Mul)){onuH.  Lingual  mem])ranc  as 
Q«uaii  iu  the  submenu!*  (see  fig.  205  of  L.  and  Fr.  w.  SholN,  N.  A., 
I  i.  MairginaU  with  one  long,  oblique,  bluntly  bifid  inner  deiicieie, 
ai<d  t«o  <ih«>rt,  blunt  outer  denticles. 

■•lis  WtfWrkji,  BUod  {MttoJon). 

Whitlry  Co.,  Kentucky.     A.  G.  Wetherby. 

Ja«  »nd  lingual  membrane  as  UMual  iu  the  subgenus  (see  ante^ 
//.  /.'^••i:,  the  former  with  a)K>ut  Is  ribs,  the  latter  with  uiar- 
giiiaN  |«^  utiar  for  the  great  <levelopment  of  the  inner  blunt  den- 
lielr,  the  outer  licing  nhort  and  blunt.     Plate  V.,  fig.  17,  IS. 

■•lU  I4TarM,  BUad  ^Si0lu^trfmuI). 

\Vli!ilt\  To.,  Kentucky.     A.  G.  Wetherhy. 

Ja«  a»  usual  iu  the  su]»genuH  (mcc  L.  and  Fr.  w.  Shells,  N.  A., 
1 1.  maU  alMjut  13  broad,  crowdeil  ril>s,  denticulating  either  nmrgiu. 

I.ici^uaI  membrane  am  in  ll,hir*uta  (I.e.  Ill),  {\y^,  107'.  ('en- 
trmlft   tncuiipt<l«  laterals  bicuspid,  marginals  wide,  low,  with  one 
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inner,  long,  oblique,  bluntly  bifid  denticle,  and  two  outer,  short, 
blunt  denticles. 

Helix  angnlata,  F^r.  {Euryeratera). 

Porto  Rico.     From  the  late  Mr.  Robert  Swift.        , 

Jaw  stout,  dark  claret-colored,  low,  wide,  ends  blunt ;  about  T, 

very  wide,  crowded,  decided  ribs,  bluntly  denticulating  either 

margin. 

Lingual  membrane  as  in  the  H.  cHspata  (plate  X.,  fig.  9),  as  far 

as  the  general  arrangement  of  the  teeth,  but  there  arc  decidedly 

developed  points  to  the  side  cusps  of  both  centrals  and  laterals; 

we  have  therefore  figured  it  (plate  IX.,  fig.  6). 

Helix  Texatianna,  Mor.  {Polygyra) . 

Bosque  Co.,  Texas.     Mr.  H.  W.  Ericsson. 

Jaw  wide,  low,  slightly  arcuate,  ends  blunt,  with  10  decided 
ribs,  denticulating  either  margin. 

Lingual  membrane  (plate  V.,  fig.  1)  as  usual  in  the  subgenus. 
Centrals  and  laterals  with  a  plate  about  as  wide  as  high,  the 
former  tricuspid,  the  latter  bicuspid,  cusps  long  and  slender,  with 
long,  sharp  points.  Marginals  low,  wide,  multidentate,  the  two 
inner  denticles  long,  the  several  outer  denticles  short  and  slender; 
Of  the  same  type  as  figured  by  us  for  H,  auriculata  in  L.  and  Fr. 
w.  Shells,  L  87. 

Helix  LuqnilleiLiis,  ShutU.  (Polydontet) . 

The  lingual  was  received  mounted  from  the  late  Mr.  Robert 
Swift. 

Lingual  membrane  (plate  X.,  fig.  2-4)  as  usual  in  the  Helicidae. 
Centrals  tricuspid,  laterals  bicuspid,  cusps  with  long,  sharp 
points,  extending  bej^ond  the  base  of  the  plate.  Marginals  bicus- 
pid, cusps  short,  bluntly  rounded,  the  inner  one,  as  usual,  the 
longer. 

We  received  no  jaw  of  this  species. 

Helix  notabilii,  Shattl.  {Tkelidomut). 

Tortola.     Received  mounted  from  the  late  Mr.  Robert  Swift. 

Jaw  arcuate,  low,  ends  blunt ;  narrower  at  the  centre  ;  decided 
separate  ribs,  denticulating  either  margin. 

Lingual  membrane  already  published  by  us.  (Am.  Journ. 
Conch.,  VL  177  ;  see  also  plate  IX.,  fig.  10).  Centrals  tricuspid, 
laterals  bicuspid,  the  plates  about  as  wide  as  high,  the  larger 
cusp  with  a  long  point  extending  beyond  the  lower  margin  of  the 
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plate.     Marginals  quadrate,  of  equal  width  and  height,  with  two 
short,  wide,  blunt,  round  cusps,  the  inner  one  slightly  the  larger. 

Htlix  diaeolor,  F<r.  {Tkdidomui). 

Jaw  arcuate,  thick,  ends  hlunt.  Anterior  surface  with  7  un- 
equal, decided,  stout  ribs,  denticulating  either  margin. 

Lingual  membrane  (plate  X.,  fig.  1)  long  and  narrow.  Centrals 
with  a  long  narrow  plate  expanded  at  tlie  base,  and  bearing  at  its 
corners  a  small  reinforcement ;  base  of  the  plate  extending  b6- 
jond  the  cusp;  bluntly  tricuspid,  the  median  cusp  long,  stout, 
with  a  short  blunt  point ;  side  cusps  subobsolete.  Laterals  as  in 
the  centrals,  but  unsym metrical,  and  with  a  shorter  plate.  Mar- 
ginals quadrate,  wide  as  high,  with  two  short,  blunt  denticles, 
the  inner  one  slightly  the  longer. 

Stlix  Una,  F^r.  {TUiUamut). 

Porto  Rico.  Received  mounted  from  the  late  Mr.  Robert 
Swift 

Jaw  arcuate,  thick,  high,  ends  blunt ;  no  median  projection  to 
the  cutting  edge.  Anterior  surface  with  7  stout  ribs.  A  strong, 
thick  muscular  attachment  to  the  upper  margin. 

No  lingual  membrane  received. 

Stiix  marginalia,  Gm«I.  {Caraeoius), 

Porto  Rico.     Received  mounted  from  the  late  Mr.  Rol>ert  Swift. 

A  portion  only  of  the  jaw  is  preserved  on  the  slide.  It  appears 
to  be  thick,  arcuate,  with  strong  transverse  lines  of  reinforce- 
ment and  decided  ribs. 

Lingual  dentition  as  in  H.  excellens  (see  plate  X.,  fig.  67). 

Ealiz  CheaunitiiaBa,  Pfr.  {PUurodonta) . 

Jamaica.     Received  mounted  from  the  late  Mr.  Robert  Swift. 

Jaw  stout,  arched,  ends  attenuated,  blunt;  anterior  surface 
with  about  6  irregularly  disposed  ribs,  stout  and  denticulating 
either  margin. 

No  lingual  membrane  received. 

H^iz  Carmalita,  F^r.  (PUurodonta), 

Jamaica.     Received  mounted  from  the  late  Mr.  Robert  Swift. 

Jaw  arcuate,  ends  blunt,  anterior  surface  with  about  6  stout 
ribs,  denticulating  either  margin. 

Lingual  membrane  (plate  X.,  fig.  5)  as  usual  in  the  Heliddae. 
Central  teeth  short,  bluntly  pointed  on  the  middle  cusps,  the 
side  cusps  subobsolete  ;  laterals  like  centrals,  also  with  obsolete 
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side  cusps ;  marginals  with  oblique  bluntly  rounded  broad  cusps, 
the  inner,  larger,  one  bluntly  bifid. 

Helix  punctata  {nuxdenticulatd)^  Born.  {DenteUaria). 

Martinique.     Governor  Rawson. 

Jaw  stout,  arched,  ends  blunt,  cutting  edge  with  a  blunt  me- 
dian projection,  one  stout,  decided  rib  on  the  centre  of  the  jaw, 
and  three  less  developed  separate  ribs  at  each  side  of  it. 

Lingual  membrane  long  and  narrow  (plate  IX.,  fig.  8).  Centrals 
high  and  narrow  with  long,  stout  median  cusps,  bearing  a  point 
extending  nearly  to  the  base  of  the  plate ;  side  cusps  subobsolete. 
Laterals  like  the  centrals,  but  unsj'mmetrical.  Marginals  low, 
wide,  subquadrate,  with  one  very  long,  broad,  bluntly  bifid, 
oblique  denticle,  and  one  smaller,  bluntly  rounded,  side  denticle. 

Helix  nueleola,  Rang.  {Dentellaria), 

Martinique.     Governor  Rawson. 

Jaw  thick,  arched,  ends  blunt ;  cutting  margin  with  an  obtuse 
median  projection.  One  central,  stout  rib,  denticulating  either 
margin. 

Lingual  membrane,  as  usual  in  Dentellaria  (see  H.  punctata^ 
Born),  above. 

Helix  formoia,  F^r.  {Dentellaria) . 

Antigua.     Received  mounted  from  the  late  Mr.  Robert  Swift. 

Ja^  arched ;  ends  blunt ;  several  strong,  transverse  lines  of  re- 
inforcement, but  no  ribs ;  a  median  projection  to  cutting  edge. 

Lingual  membrane  as  usual  in  the  subgenus.  (See  pi.  IX.,  fig.  8, 
of  punctata^  Bom.) 

Helix  badia,  Fdr.  {Dentellaria). 

Received  mounted  from  Mr.  Swift. 

Jaw  stout,  arched ;  ends  blunt,  with  about  eight  decided  ribs. 
Lingual  membrane  as  usual  in  the  subgenus.   (See  pi.  IX.,  fig.  8, 
of  H.  punctata^  Born.) 

Pupa  mpieola,  Say. 

Ohio.     A.  G.  Wetherby. 

Jaw  low,  wide,  slightly  arcuate;  ends  but  little  attenuated, 
blunt ;  no  median  projection  to  cutting  edge. 

Lingual  membrane  as  usual  in  the  genus.  (See  figures  of  that 
of  corticaria^  pentodon^  and  badia  in  L.  &  Fr.  w.  N.  A.,  I.)  The 
cusps  on  the  laterals,  however,  are  very  much  stouter.  There  are 
five  perfect  laterals. 
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StrtpUa  dMvmftiiA,  F^. 

Castle  Island,  Bahamas. 

On  pi.  VUL,  fig.  1,  will  be  found  figures  of  the  dentition  of  this 
species.  For  full  description,  see  Annals  of  Lye.  Nat.  Hist,  of 
K.  Y.,  x.f  p.  348. 

Mimulu  ehrytalit,  Pfr. 

Martinique.     Gov.  Rawson. 

Jaw  of  the  type  common  in  Bulimulus^  Gylindrella^  etc.,  arcuate, 
low ;  ends  blunt ;  thin,  transparent ;  with  eighteen  narrow,  sepa- 
rated ribs ;  a  transverse  central  line  of  reinforcement.  Attached 
to  the  upper  margin  is  a  strong  triangular  membrane  of  the  same 
consistency  and  material  as  the  jaw  itself,  and  equally  resisting 
the  action  of  potash,  so  as  readily  to  be  mistaken  for  the  accessory 
plate  of  the  Succinex.     (PL  V.,  fig.  11.) 

Lingual  membrane  (pi.  Y.  fig.  12,  13)  as  usual  in  the  Helicinse. 
Centrals  about  as  broad  as  long,  tricuspid,  the  median  cusp  short 
and  stout,  its  short  point  not  extending  to  the  base  of  the  plate. 
Laterals  like  the  centrals,  but  bicuspid.  Marginals  wide,  Ibw, 
with  one  inner,  long,  blunt,  stout,  oblique  denticle,  and  one  or 
two  short,  blunt  side  denticles. 

lilimmlai  Yiaeentiiiiiii,  Pfr.,  rar.  ?  {Drymaus). 

Tobago.  Jaw  as  usual  in  BuUmulus^  Gylindrella^  etc.,  thin, 
transparent,  with  numerous  delicate,  separated,  narrow  ribs, 

Lingual  membrane  as  in  Bulimulus  taticinctus^  etc.  (see  Ann. 
y.  Y.  Lye,  X.  pi.  xi.,  fig.  1.) 

lilimmlni  Knorri,  Pfr.  (Drymtttts). 

Porto  Cabello,  Venezuela.  Received  mounted  from  the  late  Mr. 
Robert  Swift. 

Jaw  arched,  high,  ends  attenuated,  blunt;  an  obtuse  median 
projection  to  cutting  edge  ;  transverse  lines  of  reinforcement,  but 
■oribs. 

An  unusual  form  of  jaw  in  this  genus,  though  common  in  many 
subgenera  of  Helix. 

WdankuM  P«mTianiii,  Bmg.  (PUetostylus). 

Talcahoana.     Museum  Comparative  Zoology. 

Jaw  as  in  Cylindrella^  etc.,  with  about  thirty  delicate  ribs ; 
upper  central  plate  triangular. 

LiDguAl  membrane  (pi.  V.,  fig.  2)  combining  the  usual  characters 
of  the  genus  with  those  peculiar  to  the  group  of  B.  laticinclus 
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(referred  to  above  under  B.  Vincentinus).  The  central  tooth  is 
higher  than  wide,  tricuspid,  the  central  cusp  short,  not  extending 
near  the  base  of  the  tooth.  The  laterals  (5  in  number)  are  bi- 
cuspid, the  inner  cusp  with  short,  subcircular  cutting  edge. 
Marginals  of  the  tj^pe  of  B,  laticinctus  (1.  c). 

Bolimui  {Pachyotui)  egregiui,  Jay. 

Brazil.     J.  G.  Anthony. 

No  jaw  received. 

Lingual  membrane  as  usual  in  the  Helicidae.  Centrals  and 
laterals  higher  than  wide,  the  plates  almost  extending  to  the  point 
of  the  cusps ;  central  with  a  large  median  and  small  side  cusps ; 
lateral  bicuspid,  the  inner  cusp«very  large,  and  bluntly  pointed, 
the  outer  cusp  very  small,  and  acutely  pointed.  Marginals  quad- 
rate, about  as  high  as  wide,  with  one  wide,  very  short,  blunt 
inner  cusp,  and  a  similar  small  outer  cusp.     (PL  YI.,  fig.  1.) 

Sueoinea  Barbadeniii,  Guild. 

Barbados.    Jaw  and  lingual  membrane  as  usual  in  the  genus. 

Lithotii  rupioola,  BlaDford. 

Figs.  3-6  of  plate  V.  represent  the  jaw  and  lingual  dentition  of 
this  species,  which  are  fully  described  in  Ann.  Lye.  Nat.  Hist.  N. 
Y.,  X.  346. 

Erinna  HewoomM,  A.  Adam^. 

Sandwich  Islands. 

Figs.  7-10  of  plate  Y.  represent  the  jaw  and  lingual  dentition  of 
this  species,  which  have  been  fully  described  in  Ann.  of  N.  Y.  Lye. 
of  Nat.  Hist.,  X.  p.  349. 

Before  closing  this  paper,  I  propose  reviewing  my  work  on  lin- 
gual dentition  and  jaws,  for  the  purpose  of  ascertaining  what 
reliance  may  be  placed  on  their  characters  as  a  basis  for  subgeneric 
distinction,  in  the  genera  Helix  and  Bulimus,  Of  Bulimulus  we 
cannot  yet  speak  with  confidence,  so  poor  is  our  material. 

Sagda. — The  genus  is  included  in  the  VUrinea  of  von  Martens, 
but  we  have  shown  that  it  belongs  to  the  Helicea^  the  marginal 
teeth  being  quadrate,  not  aculeate. 

The  jaw  has  no  anterior  ribs.  In  H,  Jayana  there  is  an  approach 
to  a  median  projection  to  the  cutting  edge,  but  not  in  Haldemani- 
ana  or  Foremaniana. 

The  lingual  membrane  we  have  examined  in  connectens^  Jayana^ 
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ind  Haldemaniana.  We  figure  that  of  the  latter  (plate  IX.,  fig.  4), 
with  which  the  others  agree.  The  centrals  have  their  plates  short 
in  comparison  to  the  reflection,  and  broad.  The  middle  cusp  is 
long,  with  a  long  slender  point.  The  side  cusps  are  subobsolete, 
with  short,  acute,  triangular  points.  The  laterals  are  of  same 
type  as  centrals,  but  bicuspid,  the  outer  cusp  more  developed  than 
the  external  cusps  of  the  centrals.  The  marginals  are  wide,  low, 
with  one  lopg,  oblique,  blunt,  narrow  inner  cusp,  and  one  or  more 
side,  small  cusps.  The  dentition  and  jaw  of  this  species  are  fully 
described  in  Am.  Journ.  Conch.,  YII.  175;  *S.  connectens  in  Ibid. 
175:  8.  Jayana  in  Ann.  N.  Y.  Lye,  x.  219. 

Leucochroa. — We  have  shown  Zr.  Boissieri^  Charp.,  to  belong 
to  Helicea  and  not  to  Vitrinea^  and  expressed  our  belief  that  the 
same  will  prove  true  of  candidissima.  (See  Ann.  N.  Y.  Lye,  x. 
220.)  We  now  figure  the  dentition  (plate  IX.,  fig.  3).  The  jaw  is 
ribless,  with  a  median  projection. 

Microphyaa  is  put  in  Helicea  by  von  Martens.  H,  minuscula 
(see  L.  and  Fr.  w.  Shells)  and  circumjirmata^  Redr  (N.  Y.  Ann., 
X.  231),  both  belong  to  Vitrinea^  having  aculeate  marginal  teeth, 
and  jaw  of  Zonites,  H,  turbini/ormis^  Pfr.  (Ann.  N.  Y.  L^x.,  x. 
T9,  pi.  ii.  fig.  2)  has  a  jaw  as  in  Cylindrella^  Bulimulus^  etc. — L  e, 
with  numerous  very  delicate,  distant  ribs,  giving  the  appearance 
of  separate  plates.  It  would  be  put  in  Ooniognatha  of  Morch, 
though  there  are  no  upper  triangular  median  plates.  We  here 
figure  the  lingual  dentition  (plate  IX.,  fig.  7). 

For  Patula^  Oonoatoma^  Polygyra^  Polygyrella,  Stenotrema, 
Triodopsis^  Menodon^  Acanthinula^  Vallonia^  Aglaja^  Arionta^ 
Evparypha^  Tachea^  Pomatia^  Glyptostoma,  see  L.  and  Fr.  w. 
Shells  N.  A.,  I.,  and  our  various  papers  on  dentition. 

Dorcasia  is  known  to  us  only  by  one  species,  H.  similaris^  Fdr. 
(see  Am.  Journ.  Conch.,  VII.  176).  The  jaw  has  eight  decided 
ribs.     I  figure  the  lingual  dentition  (plate  IX.,  fig.  6). 

Fruticicola  is  known  to  us  only  by  H.  griseola^  Pfr.  (see  Proc. 
Phila.  Ac  X.  S.  1873,  243).  The  dentition  I  now  figure  (plate  X., 
fig.  11). 

Coryda. — We  have  described  the  lingual  membrane  only  of  this 
subgenus,  and  that  in  only  one  species,  H,  Gossei^  Pfr.  (Am. 
Jonrn.  Conch.,  Til.  177).  We  figure  it  on  plate  IX.,  fig.  2.  The 
I'entrals  have  long,  narrow  plates,  a  very  short  reflection,  with  a 
bbort,  blunt  median  cusp  and  obsolete  side  cusps.     Laterals  like 
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centrals,  but  unsymmetrical.  Marginals  quadrate,  with  one  broad, 
oblique,  long,  bluntly  bifid  inner  cusp,  and  one  or  two  very  short 
rounded  side  cusps. 

Tlielidomus, — We  have  examined  H.  aspera^  F^r.  (Am.  Journ. 
Conch.,  VI.  204);  discolor^  F4r,  (ante,  p.  51);  notabilis^  Shuttl. 
(Amer.  Journ.  Conch.,  VII.  ITT);  Wma,  F^r.  (ante,  p.  51);  and 
provisoria^  Pfr.  (Ann.  Lye.  N.  Y.,  x.  34T). 

There  are  8  decided  stout  ribs  on  the  jaw  of  aspera^  T  on  that 
of  discolor  and  lima^  on  proviaoria  yre  find  10-15  ribs,  less  decided 
than  in  the  other  two  species. 

I  figure  the  lingual  dentition  of  ff.  discolor  (plate  X.,  fig.  1). 
H.  aspera  agrees  with  it.  The  marginal  teeth  of  provisoria  and 
notahiliH  agree  with  those  of  aspera  and  discolor^  but  as  the  centrals 
and  laterals  differ  in  the  shape  of  the  plates  and  the  development 
of  the  cusps,  I  also  figure  the  central  and  lateral  of  notabilis 
(plate  IX.,  fig.  10),  with  which  provisoria  agrees. 

Cyslicopsis  we  know  by  tumida^  Pfr.,  and  pemphigodes^  Pfr. 
For  description  and  figure  of  the  former  see  Ann.  N.  Y.  Lye. 
N.  H.,  IX.  213,  f.  3 ;  Am.  Journ.  Conch.,  VL  203,  f.  1.  Finding  the 
dentition  of  pemphigodes  to  be  different  (Am.  Journ.  Conch.,  VII. 
ITT)  I  here  figure  it  (plate  IX.,  fig.  1). 

Flagioptycha, — We  have  published  ff,  loxodon^  Pfr.,  Albersiana, 
Pfr.,  monodonta^  Lea,  diaphana.  Lea,  and  macroglossa.  (See  Am. 
Journ.  Conch.,  VII.  ITT,  1T8.)  They  all  agree  in  having  a  ribless 
jaw  with  blunt  median  projection  to  cutting  edge,  and  in  dentition 
such  as  I  figure  for  ff,  macroglossa^  Pfr.  (plate  X.,  fig.  10). 

Polymita — We  have  elsewhere  (Ann.  N.  Y.  Lye,  x.  341)  pointed 
out  the  necessity  of  revising  this  subgenus.  The  typical  species 
vxuscarum^  and  H,  picta  which  must  be  removed  to  it  from  Lio- 
chila,  have  a  ribless  jaw  without  median  projection  to  the  cutting 
margin  (sefe  Am.  Journ.  Conch.,  VI.  204,  pi.  IX.,  f.  4,  10).  The 
lingual  dentition  of  both  species  agrees  (see  ibid,  and  Ann.  N.  Y. 
Lye,  X.  pi.  xvi.  fig.  14).  It  is  entirely  different  from  that  of  any 
species  now  known. 

Hemitrochus  must  be  used  as  the  name  for  the  balance  of  the 
subgenus  Polymita  of  von  Martens.  We  have  examined  varians^ 
Mke.  (Araer.  Journ.  Conch.,  VII.  206,  and  L.  and  Fr.  w.  Shells,  I. 
185) ;  Troscheli^  Pfr.  (Ann.  N.  Y.  Lye,  x.  343);  graminicola^  Ad. 
(Am.  Journ.  Conch.,  VII.  1T8) ;  gallopa\:onis^  Val.  343.  (N.  Y.  Am. 
X.  343.)     All  agree  in  having  an  arched  ribless  jaw  with  blunt 
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median  projection.    All  have  lingual  dentition  such  as  I  figure 
of  graminicola  (plate  X.,  fig.  8). 

Liochila. — As  stated  already  (p.  56)  ff.  picta^  Born,  must  be 
remoTed  from  this  subgenus  to  Polymita^  probably  also  H.  sulphu- 
roea,  Mor. 

Eurycratera  has  decided  stout  ribs  on  its  jaw.  We  have  seen 
jy.  crispaia^  F^r.  (Am.  Joum.  Conch.,  VII.  179),  and  H.  angulcUa, 
¥4t,  (this  paper,  p.  50).  The  lingual  dentition  is  essentially  the 
same  in  each,  but  on  account  of  difference  in  the  development  of 
the  points  of  the  side  cusp,  I  figure  that  of  each  (pi.  IX.  fig.  5; 
pL  X.  fig.  9). 

Folydontes  has  the  same  type  of  dentition,  as  in  the  last  sub- 
genus, as  shown  in  my  figure  of  H.  Luquillensis^  Shuttl.  (plate  X., 
lig.  2-4)  the  only  species  examined  by  us.     Jaw  not  seen. 

Siyiodon. — We  have  shown  H.  militarise  Pfr.  to  be  a  Nanina 
(Ann.  N.  Y.  hyCj  x.  169).     Other  species  unexamined  by  us. 

Erepta, — The  same  may  be  said  of  H.  slylodon^  Pfr.  (see  ante,  p. 
48),  and  leucostyla^  Pfr.,  and  rufizonaia^  H.  Ad.  (Ann.  N.  Y.  Lye, 
X.  169),  all  Mauritius  species. 

Dentellaria. — We  have  examined  a  large  proportion  of  the 
known  species.  The  jaw  varies  somewhat,  so  that  each  descrip- 
tion should  be  studied.  There  seems  a  tendency  to  a  median  pro- 
jection to  the  cutting  edge,  and  to  the  presence  of  ribs.  H.pachy- 
gastra.  Gray  (Ann.  N.  Y.  L^x.,  x.  305)  has  7  decided  ribs  and  no 
median  projection.  H,  orbiculata^  F^r.  (Am.  Journ.  Conch.,  VI. 
205,  pi.  ix.  f.  14)  has  traces  of  ribs  and  no  median  projection.  H.  . 
hahella^  Per.  (I.e.  YII.  179)  has  decided  ribs  and  no  median  pro- 
jection. H. dentien8yY4r.  (Am.  Journ.  Conch.,  VII.  179)  has  de- 
cided ribs  and  no  median  projection.  H.  nucleolar  Rang  (ante, 
[).  52)  has  one  decided  rib  and  a  median  projection.  H,  badia 
(ante,  p.  52)  has  8  decided  ribs.  H.  formosa^  Y6r.  (-ante,  p.  52) 
has  no  ribs,  but  a  strong  ipedian  projection.  H,  perplexa^  F^r. 
(Ann.  X.  Y.  Lye,  x.  221)  has  obsolete  ribs  and  median  projection. 
E.  lychnuchua^  same  as  last  (Ann.  N.  Y.  Lye,  x.  221,  pi.  xiv.  f.  5, 
7).  H,  punctata^  Bom  (ante,  p.  52).  has  median  projection  and 
decided  ribs.  H,  Josephinse^  Fdr.  (Ann.  N.  Y.  Lye,  x.  306)  is 
strongly*  arched,  has  no  ribs,  but  a  median  projection. 

All  the  above  species  agree  in  their  dentition.  See  figure  of 
that  of  lychnuchus  (I.  c.)  and  of  punctata  (plate  IX.,  fig.  8  of  this 
paper.) 
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Pleurodonta. — The  jaw  in  Chemnitziana^  Pfr.  (ante,  p.  51)  has 
7  stout,  separated  ribs  ;  Carmelita,  F^r.  has  6  (ante,  p.  51);  actUOj 
Lam.  (Amer.  Journ.  Conch.,  VI.  204)  has  7  ribs. 

The  lingual  membrane  is  the  same  as  I  figure  for  Carmelila 
(plate  X.,  fig.  5)  in  Schroteriana  (Amer.  Journ.  Conch.,  VII.  179), 
in  invalida^  Ad.  (Ann.  N.  Y.  Lye,  x.  179).  In  acuta^  Lam.  the 
centrals  and  laterals  are  of  the  same  type,  but  the  marginals  have 
only  one  long,  wide,  blunt  denticle,  slightly  bifid  at  end.  In  this 
respect  it  is  more  like  Caracolus  than  the  other  species  of  Pleuro. 
donta  examined  by  us. 

Caracolus — We  have  shown  H,  Bermudensis^  Pfr.  (Ann.  N.  Y. 
Lye,  X.  221)  to  belong  to  Vitrininas;  E.  inversicolor  (1.  c.  x.  169) 
to  Nanina. 

The  jaw  in  If.  marginella^  Gmel.  (ante,  p.  51)  appears  to  be 
ribbed. 

I  figure  (plate  X.,  fig.  6-7)  the  lingual  dentition  of  H.  excel- 
lens^  Pfr.  (Am.  Journ.  Conch.  VII.  180).  H.  marginella^  Gme\. 
agrees  with  it,  excepting  that  the  cusps  of  the  marginals  are 
shorter. 

Leptoloma. — We  have  described  only  H.  fuscocincta^  Ad.  (Am. 
Journ.  Conch.,  VII.  180).  The  jaw  has  a  median*  projection,  but 
no  ribs.     The  lingual  I  figure  on  plate  IX.,  fig.  9. 

Acavus, — H.  phcenix^  Pfr.  has  a  ribless  jaw  (Am.  Journ.  Conch., 
VII.  180).     Its  dentition  is  figured  on  plate  IX.,  fig.  11. 

In  Bulimus  we  have  examined  the  following  genera: — 

Macrodontes  we  know  by  B.  odontostomos  (Am.  Journ.  Conch., 
VI.  209).  The  jaw  is  ribless.  The  dentition  is  figured  oh  plate  VI., 
fig.  7. 

Pelecychilus  we  know  from  B.aurissileni^  Bom  (Ann.  Lye.  N. 
H.  N.  Y.,  X.  229),  and  B.  glaber^  Gmel.  (not  before  published) ;  both 
have  delicate  ribs  as  in  Bulimulus^  Cylindrella^  etc.  The  denti- 
tion of  the  former  is  given  on  plate  VI.,  fig.  4 ;  of  the  latter  on 
plate  VI.,  fig.  6. 

Anthinus  we  know  from  B.  multicolor^  Rang  (Am.  Journ. 
Conch.,  VI.  208).  The  jaw  is  ribless.  Lingual  dentition  given  on 
plate  VI.,  fig.  8. 

PachyotuH  we  know  from  B.  egregius^  Jay  (see  this  paper,  p.  54). 
Jaw  not  examined.    Lingual  dentition  figured  on  plate  VI.,  fig.  1. 

BoruB, — We  have  examined  B,  oft/ongfug,- Mull.  Its  ribbed  jaw 
and  lingual  dentition  are  figured  by  Heynemann  (Mai.  Blatt.,  xv.). 
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Of  Orphnus  we  have  examined  one  species,  B.  Hanleyi^  Pfr. 
(Am.  Journ.  Conch.,  YI.  208)*.  The  jaw  is  ribless,  with  a  median 
prajection.    The  lingual  dentition  is  given  on  plate  YI.,  fig.  5. 

Drtfptus  we  have  examined  in  two  species,  B,  pardalis^  ¥4t, 
(Am.  Journ.  Conch.,  YII.  181)  and  B.  marmoratus^  Dunk.  (1.  c.).* 
The  jaw  of  the  latter  is  unknown.    In  the  former  it  is  ribbed. 
The  lingual  dentition  of  B.  marmoratus  is  given  on  plate  YI.,  fig.  2. 
Id  B,  pardalis  it  has  not  been  examined. 

Eurytus  we  know  from  only  one  species,  B.  aulacostylus^  Pfr. 
(Ann.  Lye.  N.  H.  N.  Y.,  x.  282).  The  jaw  has  delicate  ribs  as  in 
Bulimulus,  Cylindrella^  etc.  The  lingual  dentition  is  given  on 
plate  YI.,  fig.  3. 

A  comparison  of  the  figures  I  have  given  of  the  lingual  denti- 
tion of  the  subgenera  of  Bulimus  shows  a  greater  constancy  in 
that  genus  than  in  Helix^  especially  as  regards  the  marginal 
teeth. 

I  add  a  figure  of  the  dentition  of  Cochlostyla  fulgetrumj  Brod. 
(pUte  Y.,  figs.  14-16).    See  Am.  Journ.  Conch.,  YII.  180. 

EXPLANATION  OP  THE  PLATES. 

Plate  II. 

A.  Ariolimax  NIGER,  J,  O.  Cooper.  The  tail  enlarged  to  show 
the  caudal  mucus  pore.  From  the  type  in  the  California  State 
Collection,  preserved  in  spirit. 

6.  Ariolimax  Columbianus?  The  tail,  slightly  enlarged,  of  a 
specimen  from  Mr.  Hemphill  (see  p.  35)  showing  the  mucus 
pore.  It  must  be  borne  in  mind  that  the  specimen  has  long 
been  preserved  in  spirit. 

C.  Ariolimax  Columbianus?    A  specimen  from  San  Mateo  Co., 
California,  received  from  Mr.  Henry  Hemphill*  (see  p.  38). 
The  genitalia  about  life  size. 

1.  The  testicle. 

2.  The  epididymis. 

3.  The  accessory  gland  of  the  last  ? 

4.  The  prostate  gland. 

5.  The  sac  of  the  penis. 

6.  The  retractor  muscle  of  the  penis. 

7.  The  vas  deferens. 

8.  The  oviduct. 
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9.  The  genital  bladaer. 

10.  The  external  orifice  dt  the  genitalia. 

1 1.  Tbe  ovnry. 

16.  Tbe  duct  of  the  genital  bladder. 

D.  A  portion  of  the  digestive  oi'gans  of  the  eame. 

1.  The  buccal  mass. 

2.  Tbe  oesophagus. 

3.  3.  The  duels  of  tbe  salivary  glands. 

4.  4.  Tbe  salivary  glands. 

5.  The  pouch  of  the  lingual  membrane. 

E.  Tlie  same ;  an  extreme  marginal  tooth  of'  the  lingual  nen 

brane. 

F.  Same  as  last — life  size. 

1-4.  See  flg.  D. 

5.  The  stomach. 

6.  The  blind  sac  of  tbe  same. 

7.  7.  The  biliary  ducts. 

8.  The  intestine. 

9.  The  rectum.         , 

0.  The  same.    The  rudimentary  internal  shell. 
H.  The  same.    The  Jaw. 

Pmti  III. 

Fig.  I.  ZoNiTEB  TJEVioAivB,  Rftf.    The  genital  system.    Same  r 
ferences  as  in  pi.  II.  flg.  c. 


natural  80iin0es  of  philadelphia*  61 

Plate  IY. 

Fig.  I.  Genitalia  of  MacrogVclis  ¥ancouvsr;ensi8,  Lea. 

1.  Testicle. 

2.  Epididymis. 

3.  Accessory  gland. 

4.  Prostate. 

5.  Sac  of  penis. 

7.  Tas  deferens. 

8.  Oviduct. 

9.  Genital  bladder. 

10.  External  orifice. 

11.  Ovary. 

14.  Dart  sac?  vaginal  prostate? 
16.  Duct  of  genital  bladder. 

Fig.  II.  Genitalia  of  Patula  striqosa,  Gld.    Same  references  as 

in  fig.  I. 
Fig.  III.  Genitaliji  of  Helix  Nickliniana,  Lea.    Same  references 

as  in  fig.  I. 

6.  Retractor  muscle  of  penis. 
13.  Vaginal  prostate. 

13a.  Flagellum  to  last 

15.  Flagellum  to  penis. 

16a.  Accessory  duct  to  the  genital  bladder. 
Fig.  IT.  Genitalia  of  Helix  appressa,  Say.    Same  references  as 

in  fig.  I. 
Fig.  V.  Genitalia  of  H.  Roemeri,  Pfr.     Same  references  as  in  fig. 

I. 

Plate  Y. 

Fig.  1.  Lingual  dentition  of  Helix  Texasiana,  Mor.     Central, 

lateral,  and  marginal  teeth. 
Fig.  2.  Same  of  Bulimulus  Peruvianus,  Brug. 
Fig.  3.  Lithotis  rupicola,  B1.    Jaw. 
Fig.  4.  Same ;  central  and  lateral  teeth. 
Fig.  5.  Same ;  marginal  teeth. 
Fig.  6.  Same ;  extreme  marginal  teeth. 
Fig.  7.  Eriscna  Newcombi,  A.  Ad.    Jaw. 
Fig.  8.  Same ;  central  and  lateral  teeth. 
Fig.  9.  Same ;  marginal  teeth. 
Fig.  10.  Same ;  extreme  marginal  teeth. 
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Fig.  11.  BuLiMULus  CHRTSALis,  Pfr.    Jaw. 

Fig.  12.  Same  ;  central  and  lateral  teeth. 

Fig.  13.  Same ;  mar-ginal  teethf 

Fig.  14.  CocHLOSTYLA  FULOETBUM,  Bvod.  (Canistrum) ;  central  and 

lateral  teeth. 
Fig.  15.  Same;  first  marginal  teeth. 
Fig.  16.  Same;  extreme  marginal  teeth. 
Fig.  17.  Helix  Wetherbyi,  Bland ;  central  and  lateral  teeth. 
Fig.  18.  Same;  marginal  teeth. 

Plate  VI. 

Central,  lateral,  and  marginal  teeth  of — 
Fig.  1.  BuLiMUS  EGREaius,  Jay  {Pachyotus). 
Fig.  2.  MARM0RATU8,  Dunk.  (Dryptus). 

Fig.  3.  AULAOOSTYLUS,  Pfr.  (Eurytus). 

Fig.  4.  AURis-SiLENi,  Born  (Pelecychilus). 

Fig.  5.  Hanleyanus,  Pfr.  (Orphnus), 

Fig.  6.  OLABER,  Grael.  (Pelecychilus).  . 

Fig.  7.  0D0NT08T0MU8,  Sowb.  (Macrodontes). 

Fig.  8.  MULTICOLOR,  Rang.  (Anthinus). 

Plate  VII. 

Fig.  A.  Amphibulima  patula,  Brug.    Dominica. 
Fig.  B.  Same,  to  show  variations  in  cusps  of  laterals. 
Fig.  0.  Amphibulima  patula.    St.  Kitts,  see  p.  44. 

Plate  VIII. 

Fig.  1.  Strophia  decumana,  a.  Central  and  lateral  teeth  ;  6.  mar- 
ginal teeth. 

Fig.  2.  Amphibulima  rubescens,  Desh.    Jaw. 

Fig.  3.  Same.     Lingual  membrane,     a.  Central  and  lateral  teeth ; 
b.  marginal  teeth ;  c.  extreme  marginal  teeth. 

Fig.  4.  Same.     Genitalia. 

Fig.  5.  Amphibulima  appendiculata,  Pfr.     Genitalia. 

Fig.  6.  Same.     Lingual  membrane,     a.  Central  and  lateral  teeth ;    . 
^.  marginal  teeth. 

Fig.  7.  GoNOSPiRA  Newtoni,  H.  Ad.    Genitalia. 

Plate  IX. 

Lingual  dentition  ;  central,  lateral,  and  marginal  teeth  of — * 
Fig.  1.  Helix  pemphiqodes,  Pfr.,  Cysticopsis, 
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Fig.  2.  Helix  Oossei,  Pfr.,  Coryda. 
Fig.  3.  Helix  Boissieri,  Charp.,  Leucochroa. 
Fig.  4.  Helix  Hai4Demaniana,  Ad.,  Sagda. 
Fig.  5.  Helix  angulata,  F^r.,  Eurycratera. 
Fig.  6.  Helix  simila&is,  F^r.,  Dorcasia. 
Fig.  T.  Helix  turbinifornis,  Pfr.,  Microphysa. 
Fig.  8.  Helix  punctata.  Born,  Dentellaria, 
Fig.  9.  Helix  fuscocincta.  Ad.,  Leptoloma. 
Fig.  10.  Helix  notabilis,  F^r.,  Thelidomus. 
Fig.  11.  Heux  ph(Enix,  Pfr.,  Acavus. 

Plate  X. 

Central,  lateral,  and  marginal  teeth  of  lingual  membrane  of — 
Fig.  1.  Heux  discolor,  F^r.,  Thelidomus. 
Fig.  2,  3,  4.  Helix  luquillensis,  Shuttl.,  Polydontes. 
Fig.  5.  Helix  Carmelita,  F^r.,  Fleurodonta. 
Fig.  6,  7.  Helix  excellens,  Pfr.,  Caracolua. 
Fig.  8.  Helix  oraminicola.  Ad.,  Polymita. 
Fig.  9.  Helix  crispata,  Fdr.,  Eurycratera. 
Fig.  10.  Helix  macroglossa,  Pfr.,  Plagioptycha. 
Fig.  11.  Helix  oriseola,  Pfr.,  Fruticicola. 

Plate  XI. 

A.  Ariolimax  NIGER,  J.  Q.  Coop.  From  the  type  in  the  Califor- 
nia State  collection.  Extreme  marginal  teeth  from  the  lingual 
membrane. 

6.  Same  as  last.     The  central  tooth  and  first  lateral  teeth. 

C.  Same  as  last.     The  genitalia  enlarged.     References  same  as 

in  fig.  C.  of  plate  II. 

13.  The  Taginal  prostate. 

D.  Ariolimax  Californicus?    From  a  specimen  from  San  Mateo, 

Cat.,  in  the  Museum  of  Comparative  Zo9logy.  The  genitalia 
slightly  enlarged.  Same  references  as  in  last  figure,  except- 
ing 15,  the  flagellum. 

£.  Same  as  last.  The  digestive  organs,  life  size.  Same  references 
as  in  fig.  F.  of  plate  II. 

F.  The  same.  1.  Central  tooth;  2.  first  lateral  tooth  of  the  lin- 
gual membrane. 

0.  Tlie  same.     Extreme  marginal  tooth  of  the  lingual  membrane. 
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DE8CBIPTI0K  OF  SOKE  SPECIES  OF  REPTILES  OBTAINED  BT  DB.  JOHIT 
F.  BRANSFORD.  ASSISTANT  SURGEON  UNITED  STATES  NAVY,  WHILE 
ATTACHED  TO  THE  NICARAOUAN  SURVEYINO  EXPEDITION  IN  1873. 

BY  EDWARD  D.  COPE,  A.M. 

The  collection,  though  not  large,  embraces  a  number  of  inter- 
esting new  and  rare  species  besides  those  usually  obtained  in  the 
region  of  Nicaragua.  The  whole  number  is  twenty-eight,  distri- 
buted as  follows:  serpents  12,  lizards  9,  tortoise  1,  and  Batrachia 
().  Several  interesting  points  in  geographical  distribution  are 
established.  I  have  added  descriptions  of  three  new  snakes,  one 
from  near  the  same,  and  two  from  more  southern  localities. 

• 

OPHIDIA. 

Pliocercni  dimidiatiu ,  Cope. 
Ophibolni  micropholia,  Cope. 
Spilotei  pnllatuf ,  L.  yar. 

Of  the  typical  form ;  scales  in  fifteen  or  sixteen  rows,  the  outer 
smaller,  several  median  considerably  enlarged,  the  more  central 
only  faintly  keeled ;  generally  biporous.  Only  seven  superior 
labials,  the  eye  over  the  fourth  and  chiefly  the  fifth ;  sixth  and 
seventh  much  enlarged,  and  nearly  reaching  the  parietal  shield, 
being  only  separated  by  a  single  narrow  temporal  each.  Orbitals 
1-2,  the  anterior  nearly  reaching  the  frontal.  Loreal  small,  longer 
than  high  ;  nasals  two,  quite  elongate.  Frontal  longer  than  wide, 
with  broad  front  and  concave  sides.  Parietals  wide,  truncate, 
followed  by  four  scuta,  the  two  outer  the  larger.  Temporals  I-l 
or  1-1-1.  Inferior  labials  eight  or  nine,  separated  from  the  antCr 
rior  gastrosteges  by  two  rows  of  elongate  scales  on  each  side,  in 
continuation  of  the  geneials. 

The  general  form  Is  elongate ;  head  a  long  oval ;  muzzle  not 
prominent.  Gastrosteges  226;  an  entire  anal;  mosteges  118. 

General  color  black  ;  near  the  middle  of  the  length  yellow  spots 
appear  at  intervals  on  the  bell}*,  and  increase  in  extent  and  fre- 
quency until  they  occupy  most  of  the  space  anteriorly.  On  the 
upper  surface  a  few  j'ellow  spots  appear  at  remote  intervals  on 
the  anterior  half.  A  yellow  band  extends  across  the  occiput 
from  angle  to  angle  of  the  mouth,  and  one  across  behind  the  or- 
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bits.    There  are  large  yellow  spots  on  the  frontal  and  supercilia- 
ries^  and  the  prefontals  and  labials  are  yellow-black  bordered. 

Miftiwip^ii  pnUlMrrimnt,  «p.  nor. 

Scales  in  quincunx,  in  seventeen  subequal  series,  all  smooth, 
many  of  them  with  two  apical  pores.  Teeth  subequal,  without 
Doticeable  diastemata.  Form  very  slender ;  tail  one-third  the  total 
length.  Gastrosteges  weakly  angulated,  anal  divided.  Head  flat, 
rostral  low  ;  loreal  twice  as  long  as  high ;  prefontal  not  reaching 
frontal,  which  is  quite  narrow ;  occipitals  wide  oval.  Temporals 
S-2-1-2  and  2-1-1-2.  Superior  labials  nine,  fourth,  fifth,  and 
sixth  bounding  orbit.  Geneials  slender.  Total  length  m.  .875  ; 
tail  .2S5 ;  gastrosteges  .205 ;  urosteges  .152. 

Ground  color  clay-white ;  a  black  band  occupying  two  and  two 
half  rows  of  scales  extends  on  each  side  from  the  orbit  to  the 
end  of  the  tail.  The  dorsal  interval  is  one  and  two  half  scales  in 
width,  and  was  yellowish  or  reddish  in  life,  except  anteriorly, 
where  it  is  an  emerald-green.  This  brilliant  color  extends  over 
the  entire  top  of  the  head.    Lips  white. 

This  species  is  as  slender  as,  and  is  partially  colored  as,  some  of 
the  tree-snakes  of  the  genus  AhmtuUa.  From  a  small  collection 
Bade  on  the  '*  western  side  of  Central  America"  by  Prof.  George 
Daridfton,  which  also  contains  Elaps  migrocinctua^  Gir.,  Trimor- 
phodon  majorj  Cope,  Boa  eques  Eyd-Soul. 

tejMis  aaaminatai ,  Wied. 

biliaeatA,  Gthr.  Diplotropis  bUineatui  Gthr.  Add.  Migai.  Nat.  Hist., 
1S7X  p.  24. 

MTif  na,  D.  B. 
lipliiiTm  aaimlata,  L.  Tar. 
Myns  otaekoa,  L. 
liytafBatkiis  atypieoi,  sp.  dot. 

Belonging  to  sec.  vi.  of  my  monograph  of  this  genus,^  that  is, 
with  smooth  equal  scales,  and  short  geneials  separated  b}*  but 
one  pair  of  labials  from  the  sj'mphyseals.  The  body  is  rather 
fltoot,  and,  unlike  most  of  the  genus,  nearly  cylindric ;  the  neck 
is  not  contracted,  but  the  head  is  wide  and  flat,  and  the  muzzle 
short.  Scales  rather  wide;  in  fifteen  rows.  Rostral  plate  subtri- 
lagular;  a  subquadrate  loreal;  no  preocular;  postoculars  2;  tem- 
ponls  2X3.  Frontal  and  parietals  broad  and  short,  the  latter 
tnmcate.     Superior  labials  six,  eye  over  third  and  fourth,  fifth 

«  Proceed.  Acad.  Nat.  Sci.  Phila.,  1868,  p.  107. 


66  PROCEEDINGS  OF  THE  ACADEMY  OF 

and  sixth  elongate.  Inferior  labials  ten,  mostly  transverse ;  four 
pairs  of  geneials,  all  except  the  first  broader  than  long.  TaU  short, 
m.  .047  in  length,  from  a  total  of  m.  .243. 

Color  pale,  with  black  transverse  spots,  which  are  wide  ante- 
riorly (the  second  covers  seven  transverse  rows  of  scales)  and 
become  gradually  narrower,  having  a  width  of  only  two  cross-rows 
on  the  hinder  part  of  the  body.  Posteriorly  their  lateral  ends 
arc  broken  off,  and  alternate  with  the  dorsal  portion.  A  few  small 
blotches  on  the  ends  of  the  gastrosteges. 

This  serpent  and  two  fishes  were  presented  to  the  Academy  of 
Natural  Sciences  with  the  statement  that  they  were  derived  from 
some  portion  of  the  Peruvian  Andes,  from  an  elevation  of  twelve 
thousand  feet.  One  of  the  fishes  is  Trichomycterus  dispar^  C.  V., 
and  the  other  is  described  below  as  ProtutiuH  semotilus}    • 

*  Protistius  semotilus,  gen.  et  sp.  nov. 
Family     ?  Mugilidae. 

First  dorsal  fin  represented  by  a  single  radimental  spine;  second  ori- 
ginating a  little  behind  the  line  of  the  first  anal  radii.  Ventrals  present ; 
lateral  line  mdimental.  Mouth  bordered  above  by  the  premaxillary  only, 
which  supports  a  band  of  rather  large  bristle-like  teeth,  those  of  the  outer 
series  the  largest.  Dentary  bones  with  strong  symphysis,  with  a  band  of 
teeth  like  those  of  the  premaxillary.  Bwim-bladder  present ;  alimentary 
canal  short,  simple. 

CAar.  Specif. — Snout  conical  both  from  the  lateral  and  vertical  views. 
Premaxillary  bone  viewed  from  above,  wide  and  angular  crescentic ;  top 
of  head  moderately  convex  in  cross  section,  its  integument  not  separated 
by  a  fold  from  the  premaxillary.  Lower  Jaw  horizontal  and  angulated  at 
the  rictus,  and  symphysis,  as  in  the  genus  MugiL  Pectoral  fin  elevated, 
rather  short,  the  ventral  commencing  below  its  apex.  Fin  radii  D.  1. 1. 10 ; 
P.  15  ;  V.  5 ;  A.  I.  13 ;  C.  forked  2+8—9+2.  Scales  4—81—17 ;  lateral 
line  very  imperfect ;  isolated  tubes  visible  at  various  points  between  scapula 
and  tail.  Head  a  little  more  than  four  times  in  length  minus  caudal  fin ; 
depth  of  body  5.5  times  in  the  same  ;  caudal  peduncle  deep.  Eye  with 
round  adipose  margins,  4.75  times  in  length  of  head,  and  twice  in  inter- 
orbital  width.  Top  of  head,  opercula,  aud  cheeks  entirely  scaled,  the  latter 
in  four  rows. 

Above  olivaceous,  below  yellow,  a  broad  lead-colored  lateral  band  on  the 
posterior  .60  of  the  length. 

Length  to  opercular  border  m.  .027,  to  ventral  fins  .052,  to  first  dorsal 
.066,  to  second  dorsal  .078  to  end  of  caudal  fin  .140,  all  axially  measured. 

There  are  three  gills  and  a  half,  and  no  pseudobranchus  ;  the  first  bran- 
chial arch  is  the  only  one  furnished  with  rakers.     Branchiostegal  radii  six. 

In  its  physiognomy  this  fish  is  intermediate  between  that  of  the  JIugilida 
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IfptOfBAtliai  B«lmUtiii,  L. 
Hi^  aigroeiAetai,  Gird. 
Ivtkropt  atrox,  L. 
Mtmnipii  Mhlc^lii,  Berth. 

Yellow  variety  with  short  superciliarj  horns. 


LACERTILIA. 

Aatlia  krmaifordii,  fi>.  nor. 

Abdominal  scales  smooth,  pavement-like,  longer  than  the  dorsal 
tad  lateral  scales,  which  are  small,  subequal,  and  smooth.  Scales 
of  tail  subequal,  carinate.  Muzzle  medium,  shorter  (from  eye) 
than  wide  at  orbits.  Auricular  meatus  large,  fully  half  of  eye. 
Facial  ragfe  obsolete,  bounding  a  distinct  cavity,  which  is  covered 
by  smooth  scales  of  the  size  of  those  on  the  remaining  portions  of 
the  muzzle,  in  six  longitudinal  series.  Superciliaries  wide,  sepa- 
rateii  from  each  other  by  one,  and  from  the  large  occipital  by 
two  rows  of  scales.  Twelve  supraorbital  scuta  keeled  ;  six  loreal 
rows;  fan  little  developed.  Infralabials  equal,  small.  Limbs 
slender,  the  anterior  extending  to  the  groin,  the  posterior  to  the 
end  of  the  muzzle;  dilatations  well  developed.  Brachial  and 
femoral  scales  equal  ventral.     Tail  long  and  slender. 

Color  above  golden-lead  color,  beneath  silvery,  the  line  of  sepa- 
ration defined  from  the  orbit  to  the  groin.  No  cross  bands  on 
head  or  body ;  front  brown  speckled ;  feet  blackish. 

■nd  that  of  Cffprinodontida.  The  form  and  Bcaling  of  the  head  and  mouth, 
with  the  small  spinooB  dorsal,  are  very  similar  to  those  of  the  MugiU^  while 
the  postnior  position  of  the  ventral  fins  and  supporting  bones,  with  the 
limple  atCHnach  and  intestine,  are  characters  of  the  latter  family.  I  was 
vaable  to  fiad  any  dueiU9  pneumaticuB^  and  if  it  exist  it  must  be  very  slender. 

The  weight  of  evidence  is  in  favor  of  referring  this  genus  to  the  Cyprino- 
4$niidtB,  and  should  its  only  dorsal  spine  occasionally  be  wanting,  the  refer- 
CDoe  will  be  less  inappropriate  than  might  at  first  appear. 

The  rodimental  dorsal  connsts  of  a  short  (.002  m.)  spine,  but  little  ele- 
TBted  above  the  dorsal  line  on  account  of  the  small  extent  of  the  membrane 
vhich  binds  It.     It  is  well  separated  from  the  second  dorsal. 

Tbb  fiiii  must  be  regarded  as  an  interesting  annectant  form  between  types 
onsOy  placed  in  the  distinct  divisions  of  Phytostomi  and  Physoclyati, 
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M. 

Length  from  end  muzzle  to  eye 0057 

**  "  "  ear 0105 

**  "  "  axilla  .        .        .        .0170 

"  '*  "  groin 0350 

"  '♦  »*  end  of  tail        .        .        .        .11»0 

This  species  resembles  both  the  A.  longicaudus^  Hallow.,  and  A, 
trochiluSj  Cope.*  From  the  former  it  differs  in  the  smooth  abdo- 
minal scales,  large  auricular  meatus,  etc.;  resembling  more  the 
latter.  In  A.  trochilus^  a  fine  specimen  of  which  accompanies  the 
collection,  the  scales  of  the  frontal  area  are  much  smaller,  form- 
ing nine  rows ;  four  rows  separate  the  supereiliaries  from  each 
other  and  from  the  occipital.  The  muzzle  is  longer,  and  the  head 
is  marked  with  brown  chevrons  and  cross-bands. 

Dedicated  to  Dr.  Bransford,  who  has  been  successful  in  his 
zoological  investigations  in  connection  with  the  expedition. 

Anolii  trochiltu,  Cope. 

A  female,  with  a  single  large  e%g  in  each  oviduct. 

Anolii  onpreni,  Hallow. 
Anolif  biporcatni,  Wiegm. 

The  most  southern  locality  recorded  for  this  species. 

Anolif  pentaprion,  Cope. 

The  most  northern  locality  yet  discovered  for  this  AnolU. 

ChamsBleopf if  hernandetiif  Weig. 
Stenodactylni  fnfcnf ,  Hall. 
gphsBrodactyluf  glancni,  Cope. 
Amiya  entropia,  Cope. 

TESTUDINATA. 

Kinoitemnm  lenooitomnm,  Dam. 

BATRACHIA. 

Bnfo  iternoiignatnf ,  Othr. 
Bnfo,  ep. 

Dendrobatei  anratni,  Girard. 
Dendrobatef  ignitaii  tp.  noy. 

First  finger  shorter  than  second  ;  end  of  the  tarsus  of  the 
extended  foot  reaching  the  end  of  the  muzzle.  Membranum  tym- 
pani  visible,  one-fifth  the  eye  slit  in  extent ;  muzzle  little  promi- 
nent, as  long  as  eye  measured  on  the  side.     Derm  of  the  back 


I 
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rather  thick  and  glandular  in  fresh  specimens  ;  of  the  belly  and 
limbs  smooth.  Color,  vermilion  red,  all  four  limbs  black,  in 
ibur  specimens.  In  a  fiflh  which  represents  a  variety,  the  red 
is  replaced  on  the  up]>er  surfaces  of  the  body  and  femur  by  a 
pink,  which  is  thickly  black  speckled  ;  the  faces  of  all  the  limbs, 
which  are  concealed  when  the  latter  are  drawn  up,  are  vermilion. 
Size  small. 

M. 

Length  from  end  muzzle  to  axilla     ....        0.0095 

''      "        "        "  vent 0115 

of  fore  limb .0188 

of  hind  limb 0253 

"         of  hind  foot  . 0120 

Width  at  tympana 0060 

*'         of  sacrum 0040 

Hyla  abraeeata,  rp.  nor.         ^ 

Of  the  type  of  H,  leucophyllata^  and  perhaps  to  be  regarded  as 
a  color  variety  of  it.  It  is  a  very  distinct  one  and  probably 
geograpbicall3'  circumscribed,  and  hence  until  intermediate  forms 
are  discovered,  may  be  considered  as  a  species.  Head  broad, 
short,  lores  nearly'  vertical.  Tympanum  one-fifth  orbit;  skin 
above  perfectly  smooth.  Fingers  palmate  to  end  of  first  pha- 
lange, toes  to  end  of  second.  Tongue  little  free  behind ;  vome- 
rine teeth  in  fasciculi  opposite  anterior  margin  of  nares.  The 
heel  extends  to  beyond  the  muzzle,  which  marks  the  middle  of 
the  forearm.  Color  above  very  light  golden-brown  ;  a  deep  brown 
triangular  spot  between  the  e3'es,  whose  apex  is  produced  back- 
wards to  a  similar  large  spot  on  the  back.  A  purplish-brown 
band  from  the  end  of  the  muzzle  to  the  end  of  the  coccyx,  which 
fades  below  into  the  white  of  the  belly.  Edges  of  the  upper  lip 
white  marked;  a  large  yellow  spot  below  the  eye,  and  small  yoi- 
k>w  spots  in  the  lateral  bancf.  On  the  foreleg,  the  humerus  like 
the  forearm  is  brown  above,  silver  spotted.  On  the  hind  leg,  the 
femur  is  entirely  colorless ;  tibia  is  brown  with  silver  bands  and 
apots ;  bases  of  all  the  toes  colored.  Fingers  uncolored  except 
on  tbe  metacarpas.  Belly  yellow.  Length  of  head  and  body  29 
mm.,  width  head  11  mm.  Length  hind  leg  51  mm.,  to  hind  foot 
39  mm. 

^Ifrtaaa  3B«r«plqrUvai«  Dam.  Bibr. 

Ditfering  allgbtly  from  the  typical  form   Surinam ;  probably 
a  geographical  Tariety. 
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APPENDIX. 

Propni  Termifoniiif,  gen.  et  ap.  dot. 

Char.  Gen. — Family  Chalddidee.  Scales  smooth,  in  annuli; 
a  lateral  longitudinal  fold.  Limbs  one  pair,  the  anterior  only, 
without  digits  or  claws.  A  few  pores  at  the  side  of  the  vent* 
Head  shields  above,  two  internasals,  one  frontal,  a  narrow  super- 
ciliary which  descends  in  front  of  each  eye,  and  a  pair  of  parie- 
tals.  Nostrils  on  the  suture  between  intern asal- and  first  labial; 
a  loreal  shield..    Tail  elongate. 

This  genus  is  near  to  the  Ophiognomon^  discovered  by  Prof. 
Oiton  in  Equador,  and  is  principally  distinguished  from  it  by  the 
absence  of  the  posterior  limbs. 

Char.  Specific. — Scales  in  twenty-six  longitudinal  rows  on  the 
posterior,  and  twenty  rows  on  the  anterior  part  (with  closed 
lateral  folds)  of  the  body,  and  fifty-one  transverse  annuli  between 
the  nape  and  the  vent.  Anteriorly  they  are  imbricate  on  the 
dorsal  surface ;  posteriorly  they  are  truncate.  The  iabdominal  and 
thoracic  scales  are  subequal,  those  of  the  seventh  row  ftrom  the 
gular  groove  excepted,  which  embrace  two  between  the  fore  limbs, 
and  are  not  longer  but  wider  than  the  others,  but  not  so  wide  as 
long. 

There  are  five  upper  labial  plates,  of  which  the  third  and 
fourth  are  of  subequal  length,  and  bound  the  orbit  below ;  the 
second  is  the  least.  A  large  rhombic  temporal  separates  the 
fourth  and  fifth  from  the  parietals,  behind  which  are  two  others. 
There  are  four  narrow  inferior  labials  and  three  infralabials,  of 
which  the  two  anterior  are  in  contact  on  the  middle  line,  with 
those  of  the  opposite  side.  They  are  preceded  by  a  large  geneial 
and  small  symphyseal.  The  last  infralabials  are  separated  from 
each  other  by  four  narrower  scuta  and  from  the  temporal  on  each 
side  by  two  scales.  Two  pores  on  each  side  of  the  vent,  and  three 
elongated  scuta  in  front  of  it.  Tail  subquadrate  in  section  (per- 
haps contracted). 

• 

»  Cope,  Proceedings  Academy,  Philadelphia,  1868,  p.  100. 


NATURAL  SCIENO£S  OF  PHILADELPHIA.  f  1 

H 
Length  of  head  and  body 064 

"      of  head 006 

Width  of  head 004 

Length  of  tail  (extremity  lost) 058 

*'      of  fore  limb 0027 

Color, a  dark  reddish-brown;  a  dorsolateral  series  of  pale  spots 
one  each  side,  separated  by  an  average  width  of  eight  scales. 

From  NautA  on  the  Peruvian  Amazon;  obtained  by  Professor 
Orton.  Various  peculiarities  distinguish  this  little  saurian  from 
the  Ophiognomon  trisanale^  among  which  are  the  more  numerous 
scales,  and  mutual  contact  of  the  second  pair  of  infralabials. 

i«rrkMl»ms  preaopia,  gen.  •i  ip.  dot. 

Dentition  opisthoglyph ;  cranial  scuta  normal  except  that  the 
prefrontals  are  united  into  a  continuous  shield.  A  loreal  and  a 
preocular;  pupil  vertical.  Anal  scutum  undivided;  subcaudals 
two  rowed.  Scales  poreless,  smooth,  subequal.  The  neural 
spines  of  the  vertebrse  each  supporting  a  shield-like  expansion, 
giving  a  T-ebaped  cross  section,  which  is  divided  by  a  median 
groove. 

This  genas  is  the  first  of  the  Ophidia  known  to  possess  the 
osieoos  expansions  common  to  some  genera  of  Batrachia,  etc.,  of 
the  western  tropical  part  of  the  Neotropical  region,  and  the  mio- 
cene  salamanders  of  the  genus  Chelolriton^  Pom.  The  great  de- 
Telopment  of  the  neural  spine  is  not  unlike  that  seen  in  frogs  of 
the  genua  Dendrobaies^  which  are  characteristic  of  this  region. 
The  series  of  closely  consecutive  bony  parallelograms,  forms  an 
elevated  rib  throughout  the  length  of  the  animal,  which  is  clearly 
visible  through  the  skin,  which  is  not  involved  in  it,  though  thin 
aod  closely  adherent.  The  structure  would  appear  to  be  an  addi- 
tional protection  to  the  spinal  cord  from  blows  or  falling  objects. 

Char.  Specif. — General  appearance  that  of  a  L3'codont,  while 
the  dental  and  scutal  characters  ally  it  most  to  Oyrrhopus. 
Head  an  elongate  oval,  very  distinct  from  the  narrow  neck  ;  body 
■oderatelj  stout ;  tail  short,  terminating  in  a  corneous  spine. 
Rostal  plate  small,  not  prominent,  internasals  small.  Frontal 
teosd  as  long,  straight  in  front  with  two  subequal  lateral  facets 
for  the  preocular  and  the  short  superciliary.  Parietals  elongate. 
5tsal  apparently  single,  large,  descending  nearly  to  the  edge  of 
the  lips.    Dorsal  small,  not  |onger  than  high.    Preocular  large, 
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postoculars  two,  small.  Ej-c  small.  Temporals  1-2  narrow* 
Superior  labials  seven ;  eye  over  the  third  and  fourth,  fifth  and 
sixth  the  longest ;  geneials  rather  short,  subequal.  Scales  in  seven- 
teen longitudinal  series,  rather  wide ;  the  first  not  materially 
larger.  Gastrosteges  137 ;  anal  1 ;  urosteges  32.  Total  Idngth, 
m.  .305  (12.5  inches)  ;  of  head  .011  ;  of  tail  .046. 

Color  light  brown,  with  black  triangular  spots  on  each  side  of 
the  middlQ  line,  the  apices  directed  downward  and  extending  half 
way  to  the  gastrosteges.  The  intervals  between  ihe  apices  are 
about  four  scales  in  length,  and  are  centrally  darker  than  imme- 
diately round  the  black  spots.  The  spots  are  sometimes  con- 
nected b}'  a  black  vitta  on  the  median  line,  giving,  when  thej 
alternate,  the  a[)pcarancc  of  zigzag  band.  Top  of  head  dark 
brown  ;  lower  surfaces  and  lips  pale  and  unspotted. 

The  neural  osseous  plate  is  deeply  longitudinally  fissured,  each 
half  having  a  tubercularly  rugose  superior  face.  The  anterior 
border  is  notched,  while  the  posterior  is  a  little  produced  on  each 
side  of  the  groove.  Length  of  plate,  m.  .0018  ;  width  of  plate, 
.0013. 

From  Xauta  on  the  Peruvian  Amazon  ;  two  specimens  obtained 
by  Professor  James  Orton  during  his  last  survey  of  that  region. 
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April  7. 
Dr.  Jos.  Leidt  in  the  chair. 
Sixteen  members  present. 

The  Blue  Gravel  of  California.  By  E.  Goldsmith. — Under 
the  name  of  ^^  Blue  Gravel'^  the  California  gold  miners,  and  espe- 
cially the  placer  miners,  understand  a  rock  which  underlies  the 
goldbearing  alluvium  of  that  State  and  part  of  Nevada.  Speci- 
mens of  this  rock  were  shown  to  me  by  John  C.  Trautwine,  0.  E. 
It  is  stated  that,  whenever  the  goldbearing  sand  in  many  localities 
Sd  the  two  above-named  States  has  been  removed  by  the  well- 
known  washing  process,  the  "  blue  gravel"  appears.  It  also  con- 
tains gold,  which  cannot,  however,  be  extracted  by  washing,  the 
stream  of  water  being  unable  to  disintegrate  the  rock,  which  is  a 
compact  composite  one,  and  not,  as  the  name  ^^  gravel"  would 
impl^',  a  loose  material.  i 

This  so-called  "blue  gravel"  is  composed  of  two  ingredients 
widely  differing  in  age,  namely,  of  pebbles  cemented  together  by 
a  lava.  The  pebbles  are  of  all  sizes.  In  the  specimens  alluded 
to,  they  are  very  smooth  and  rounded,  and  present  no  sharp  edges 
or  grooves.  Their  color  is  externally  brownish,  with  a  slight 
yellow  or  olive  green,  but  without  the  least  trace  of  blue.  When 
a  i>ebble  is  scraped  or  cut  with  a  knife,  the  fresh  exposed  surface 
is  bluish-gra}'.  The  hardness  is  4.  From  the  general  appearance 
I  infer  that  some  of  these  pebbles  were  derived  from  the  sedi- 
irentary  rock,  slate,  and  others  from  Hornblende  rock. 

Entirely  different  in  general  aspect  from  the  rounded  pebbles  is 
the  other  part  of  the  rock,  which  I  have  already  stated  to  be  a 
lava.  This  appears  to  envelop  the  pebbles  completely.  When 
ve  detach  a  pebble  from  the  enveloping  mass,  a  perfect  impression 
of  the  same  is  observed,  having  a  beautiful  lustre  as  if  it  had 
been  freshly  oiled.  This  oily  lustre,  indeed,  characterizes  the  en- 
tire enveloping  mass.  Some  of  the  dull  pebbles  are  as  it  were 
externally  polished  by  a  coating  of  the  volcanic  glass  which  has 
ran  over  them.  The  lustre  of  the  freshly  exposed  surfaces  is 
brilliant,  but  it  sometimes  loses  its  brilliancy  and  becomes  dull 
with  hmndling.  The  color  is  dirty,  olive-green.  This  lava  is  very 
brittle,  so  much  so  that  the  preparation  of  a  thin  plate  for  micro- 
scopical obeerration  la  impossible.    The  hardness  is  equal  to 

Tbe  moat  diatingnishing  crystallization  within  the  lava  mass 
if  a  himck  mica,  which  is  probably  biotite.  I  noticed  also  a  few 
pmiui  of  qiuutx,  as  well  as  flattened  grains  of  bright  yellow  gold. 
Tlct0  are  all  obaenrable  by  the  naked  eye,  and,  with  the  pocket 
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lens,  I  coald  detect  nothing  more.  Whea  small  fragments  of 
irregular  form  were  placed  under  a  more  powerful  magnifier,  the 
black  mica  appeared  smoky  by  a  transmitted  light,  or  green  when 
in  very  thin  plates,  and  most  of  the  material  seemed  to  be  a  green 
amorphous  glass,  having  no  effect  on  polarized  light.  The  specific 
gravity  I  found  to  be  2.48.  The  silica  I  determined  by  an  analy- 
sis to  be  65.48  per  cent.  We  might  presume  that  the  amount  of 
silica  should  be  greater  than  that  obtained,  but  we  must  keep  in 
mind  that  the  biotite  present  contains  only  about  40  per  cent,  of 
it,  and  thus  reduces  the  proportion ;  however,  the  quantity  indir 
cates  that  we  must  class  this  lava  among  the  acidic  ones.  The 
conclusion  at  which  I  arrive  is  that  the  so-called  ^^  blue  gravel" 
of  California  is  a  conglomerate  of  pebbles  of  various  kinds  ce- 
mented together  by  an  acidic  lava  in  which  crystals  of  mica  (bio- 
tite) and  grains  of  gold  are  imbedded. 

How  the  gold  came  into  the  lava  is  a  question  of  some  difficulty. 
Whether  it  was  mingled  with  the  pebbles  before  the  lava  ran  over 
the  bed,  or  whether  the  gold  was  ejected  from  the  volcano,  I  am 
not  able  to  decide.  It  would  require  observations  on  a  variety  of 
Hpccinicns  to  arrtve  at  some  plausible .  theory.  The  specimens  I 
have  seen  had  the  gold  suspended  in  the  lava.  The  metal  did  not 
touch  the  pebbles ;  therefore,  if  the  gold  was  present  in  the  pebble 
bod  prior  to  the  ejection  of  the  lava,  this  latter  must  have  raised 
tlic  metal  from  its  bed,  that  is  to  say,  a  metal  of  s.  g.  19.3  must 
have  been  raised  by  ^  semifluid  mass  having  s.  g.  =  2.48 1 

Of  course  my  observations  are  limited  on  these  questions,  but 
hIiico  copper  was  ejected  by  the  ancient  volcano  on  Lake  Superior, 
may  not  gold  have  been  similarly  ejected  in  the  case  before  us  ? 


April  14. 
Tlio  President,  Dr.  Ruschenberger,  in  th^chair. 
Twonty-two  members  present. 

|*rt>f.  TiEiDY  called  attention  to  the  "  Bulletin  of  the  United 
StrttoM  (Joologloul  and  (Geographical  Survey  of  the  Territories, 
No.  Vl,"  proHiuited  this  evening.  It  contains  a  '^Review  of  the 
Vortobrntn  of  the  Cretaceous  Period  found  west  of  the  Mississippi 
Ulvor/*  by  Prof.  ('ope.  In  this  article  he  was  quoted  in  such  a 
w«v  w*  not  fairly  to  express  his  original  meaning.  Thus,  on  page 
T  of  tho  Hiillotin,  reference  is  made  to  the  Proceedings  of  this 
\ondomy,  IHftO,  p.  312,  in  which  it  is  intimated  that  Thespesius 
wvMdonullK  wiiH  referred  to  the  Mammalia,  and  regarded,  per- 
h^^H,  an  A  IMuoHHurlan.  In  the  Proceedings  I  have  rather  ex- 
^  »v*HO\i  tho  ri'VorMO,  as  I  Htate  of  T.  occidentalis,  "among  the 
vvU\vti\»i\  of  v«»rtebrnto  ivniains,  are  two  apparent  caudal  vertebrae 
AU\I  IV  llmt  phalanx  of  Home  huge  animal,  which  I  8US|>ect  to  be  a 
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DiDOsaarian^  thoagh  they  may  have  belonged  to  a  mammalian." 
1  may  add  that,  on  p.  8,  Prof.  Cope,  quoting  from  the  same  Pro- 
ceeilings.  p.  89,  indicated  that  I  had  referred  Ischyrotheriura  to  a 
Sirenian.  This  is  so,  but  Prof.  Cope  appears  to  have  overlooked 
the  more  full  account  of  the  animal  in  the  Trans,  of  the  Am.  Phil. 
Soc.,  1859,  p.  151,  in  which,  though  I  still  refer  it  with  doubt  to 
the  mammalia  sirenia,  I  state  that  the  remains  may  have  belonged 
to  an  aquatic  reptile. 

In  view  of  the  reptilian  character  of  Ischyrotherium,  Prof  C. 
has  changeil  the  name  to  Isch^^osaurus,  but  his  reason  for  doing 
90  ap|>ears  to  me  not  to  be  valid,  as  classical  authorities  at  times 
Lave  included  reptiles  in  the  word  therion,  and  it  has  been  con- 
sidered admissible  as  applied  to  the  exthict  Cheirotherium. 


April  21. 
The  President,  Dr.  Rusghenbebger,  in  the  chair. 
Eighteen  members  present. 

Xofe  on  the  Enemies  of  Difflifgia. — Prof  Leidy  remarked  that 
in  the  relationship  of  IHfflugia  and  Anuvha  we  would  suppose 
that  the  former  had  been  evolved  from  the  latter,  and  that,  its  stone 
house  would  protect  it  from  enemies  to  which  the  Amceha  would 
be  most  exposed.  The  Diffiugia  had  many  enemies.  I  have 
repeateilly  observed  an  AmfBha  with  a  swallowed  Arcella,  but 
never  with  a  Diffiugia,  Worms  destroy  many  of  the  latter,  and 
I  h.^ve  frequently  observed  them  within  the  intestine  of  Nais^ 
Phttina,  Chsetogaster^  and  jEoIosoma,  I  was  surprised  to  find 
that  Stentor  polymorphus  was  also  fond  of  Diffiugia^  and  I  have 
frrtjuently  observed  this  animalcule  containing  them.  On  one 
occasion  I  accidentally  fixed  a  Stentor  by  pressing  down  the  cover 
of  an  animalcule  cage  on  a  Diffiugia^  which  it  had  swallowe<l. 
Tbe  Stentor  contracted,  and  suddenly  elongated,  and  repeated 
tb«-se  movements  until  it  had  split  three-fourths  the  length  of  its 
hoiiy  through,  and  had  torn  itself  loose  from  the  fastened  Difflu- 
gia,  Nor  did  the  Stentor  suffer  from  this  laceration  of  its  body, 
t^  in  the  coarse  of  several  hours  each  half  became  separated  as  a 
diitioct  indiYiduaL 


RewmrkB  tm  a  supposed  Compound  derived  from  Leather — 
Prot  Lkwt  directed  attention  to  a  dark-red,  compact,  shining, 
miMMW-lcioking.niass,  several  inches  in  thickness,  which,  he  said, 
icpotad  to  haye  been  derived  from  leather  in  the  great  fire  of 
It  now  exhibits  no  evidence  of  organized  structure, 
ito_  origin  would  not  have  been  suspected  from  its  appear- 
>  Qto  boming  it  still  gives  out  the  peculiar  odor  of  burning 
'P^  WW  suppoeed  to  be  a  compound  evolved  from  the 
tniBaenoe  of  high  heat  with  absence  of  air. 
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April  28. 
The  Presfdent,  Dr.  ^usonENBERGER,  in  the  chair. 

Twenty-one  members  present. 

• 

On  Echinorhynchus  moniliformis, — Dr.  H.  C.  Chapman  made 
the  following  remarks :  I  take  the  opportunity  of  exhibiting  spe- 
cimens of  the  rare  and  interesting  worm  the  Echiiwrhynchus  moni- 
liformis from  the  alimenliary  canal  of  the  Fox  Squirrel  {Sciurus 
vulpinus)  known  to  occur  also  in  the  Hamster  and  Field  Mouse.' 
This  species  is  so  called  ftrom  its  resembling  a  row  of  pearls ;  its 
posterior  portion  is,  however,  smooth.  The  color  of  the  worm  is 
white.  The  characteristic  snout  is  armed  with  about  a  dozen 
rows  of  recurved  hooks,  which  enables  the  worm  to  hold  on  to  the 
animal  which  it  infests.  This  proboscis  is  retractile,  being  moved 
by  delicate  muscles.  The  male  is  much  smaller  than  the  female, 
and  can  be  readily  distinguished  by  the  sac  at  its  posterior  extre- 
mity, which  serves  as  a  receptacle  for  the  penis.  In  this  species 
the  testicles  occupy  only  a  small  portion  of  the  posterior  part  of 
the  animal,  while  the  ovaries,  filled  with  eggs,  extend  through  the 
entire  length  of  the  body.  The  female  in  this  species  attains  a 
length  of  eleven  inches,  the  male  only  that  of  from  four  to  five. 
The  Echinorhynchus  is  a  member  of  the  Acanthocephali  or  ^^  Spiney 
Heads,"  a  family  of  round  worms. 

There  not  being  a  quorum  present  for  the  transaction  of  busi- 
ness, the  meeting  adjourned  until  May  5,  when  the  following  were 
elected  members: — 

Reuben  Haines,  G.  Schwartz,  Galloway  C.  Morris,  John  N. 
Coles,  M.D.,  U.  S.  Navy,  Hugh  Hamilton,  M.D.,  and  Charles  P. 
Perot. 

Don  Antonio  del  Castillo,  Don  Mariano  Barcena,  and  Don  Jos^ 
Joaquin  Arriaga,  of  Mexico,  were  elected  correspondents. 


May  5. 

The  President,  Dr.  Rusohenberqeb,  in  the  chair. 

Thirty  members  present. 

The  following  papers  were  presented  for  publication: — 
^^On  the  Habits  of  some  American  Species  of  Birds  aflc^  other 
things  Ornithological."     By  Thos.  G.  Gentry. 
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^  Description  of  two  new  Fossil  Shells  from  the  Upper  Amazon." 
By  T.  A.  Conrad. 

Analysis  of  Oraphite  from  Wythe  County^  Virginia.  By  E; 
Goldsmith. — Of  all  the  varieties  of  Oraphite  that  have  como 
inder  m^'  notice,  I  have  never  seen  any  resembling  that  which  was 
given  to  me  recently  by  Mr.  John  C.  Trautwine,  C.E.  It  is  com- 
ptet  massive ;  the  touch  is  smooth.  If  cat  with  a  knife  or  scratched 
with  the  finger  nail,  it  shows  a  bright  dark  metallic  lostre.  The 
fnkrtnre  is  rough,  uneven,  dull.  The  color  is  dark  blue,  so  that 
the  mineral  greatly  resembles  the  massive  earthy  vlvianite  of  New 
Jersey.     The  powder  has  the  same  color. 

Talc  makes  an  impression  on  it,  hence  its  softness  is  less  than 
one.  Lines  drawn  with  it  on  paper  are  of  a  dark  gray  hue,  similar 
to  common  soft  lead  pencil  marks.  Specific  gravity  =  2.1068. 
The  blowpipe  reactions,  as  well  as  my  qualitative  analysis,  showed 
that  beside  the  carbon  a  large  proportion  of  silica,  alumina,  and 
iron  oxides,  also  a  trace  of  manganese,  were  present.  The  mineral 
contains  a  considerable  amount  of  gas,  the  quantity  and  reactions 
of  which  I  had  not  the  means  to  ascertain. 

Tlie  quantitative  determinations  of  the  amount  of  moisture  and 
gases,  the  carbon,  and  ashes  were  found  in  the  same  manner  as  is 
usually  adopted  in  the  analysis  of  anthracite. 

Th^  were  the  results : — 

Carbon 29.12. 

Ashes      ......     60.61. 

Gases  and  moisture        .        .        .     10.27. 

Showing  that  the  mineral  may  be  regarded  as  a  very  impure  gra- 
phite. 


Mat  12. 
The  President,  Dr.  Rusohenberoer,  in  the  chair. 
Twentj'-seven  members  present. 

Kodce  of  some  New  Freah-waier  Rhizopods, — Prof.  Leidy  re- 
marked that  besides  the  ordinary  species  of  Amoeba^  which  he  had 
observed  in  the  vicinity  of  Philadelphia,  he  had  discovered  what 
he  suspected  to  be  a  new  generic  form.  It  has  all  the  esseutial 
characters  of  Amoeba,  but  in  addition  is  provided  with  tufts  of 
tail-like  appendages  or  rays,  from  which  he  proposed  to  name  the 

genus  OURAMOEBA. 

The  rajs  project  from  what  may  be  regarded  as  the  back  part 
of  the  body  as  the  animal  always  moves  or  progresses  in  advance 
of  the  position  of  those  appendages.  The  rays  are  quite  difierent 
firooi  poeadopods,  or  the  delicate  rays   of  the   Actinophryens. 
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They  are  not  used  in  securing  food,  nor  U  their  funotion  obvioas. 
The  Ouramceba  movea  like  an  ordinary  Am(Bba,»ad  obtains  itB 
food  in  the  same  manner.  The  tail-like  rays  are  not  retractile, 
and  they  are  rigid  and  coarse  compared  with  those  of  Actioo- 
phryetis.  They  are  simple  or  unbraochcd,  except  at  their  origin, 
and  they  are  cylindrical,  of  uniform  breadth,  and  leas  uniform 
length.  When  torn  from  the  body  they  are  ollserved  to  originate 
from  a  common  stock  attached  to  a  rounded  eminence. 

Several  forms  of  the  OuraTtuxba  were  observed,  but  it  is  unceiv 
tain  whether  they  pertain  to  one  or  several  species.  One  of  the 
forms  had  an  oblong  ovoid  body  about  the  ^th  of  a  line  long  and 
I'gth  of  a  line  broad.  The  tail-like  rays  formed  half  a  dozen  tufts, 
measuring  in  length  about  the  width  of  the  body.  The  latter 
was  BO  gorged  with  large  diatomes,  such  as  Navicula  viridin, 
together  with  desmids  and  conferviB,  that  the  existence  of  a 
nucleus  could  not  be  ascertained.  The  apeoiee  may  be  distin- 
guished with  the  name  of  Oukam(eba  vobax. 

A  second  form,  perhaps  of  a  different  apeoiea,  moved  actively 
and  extended  its  broad  pseudopods  like  Ameeba  prince.ps.  When 
first  viewed  beneath  the  microscope  it  appeared  irregularly  globu- 
lar and  about  the  -j'^th  of  a  line  in  diameter.  It  elongated  to  the 
j^tb  of  a  line,  and  moved  with  its  tail-like  appendages  in  the  rear. 
These  appendages  formed  five  tufta  about  the  ^'jth  of  a  line  long. 
The  interior  of  the  body  exhibited  a  large  contractile  vesicle  and 
a  discoid  nucleus.  This  second  form  may  be  distinguished  with 
the  name  of  Oukamceba  lapsa. 

Another  Ouramceba  had  two  comparatively  short  tufts  of  rays, 
and  a  fourth,  of  smaller  size  than  the  others,  bad  a  single  tuft  of 
three  moniliform  rays. 

!  tliiit  Ouramceba  is  the  same  as  the  Plagiophrya 
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i«  crenulate,  usually  with  six  shallow  crenulations,  and  the  animal 
\%  devoid  of  chlorophvl.  Tlie  former  is  usually  the  smaller,  and 
mar  1«  distinguished  with  the  name  of  D.  lobostoma  ;  the  latter 
mar  be  named  D.  crenulata. 

In  an  old  brick  pond,  on  the  grounds  of  Swarthraore  College, 

Delaware   County,  among  Difflugia  pyriformis^  D,  spiralis^  D, 

rf,rona^  D,  acuminata^  and  others  not  yet  determined,  there  occurs 

an  abundance  of  a  large  species,  apparently  undescribed.    It  is 

sometimes  the  fourth  of  a  line  in  length,  tiud  is  compressed  pyri- 

form,  but  is  quite  variable  in  its  relation  of  length  to  breadth,  and 

in  the  shape  of  the  fundus  of  the  shell.    This  is  often  trilobate, 

bat  from  the  non-production  of  one  or  more  or  all  the  lobes,  differs 

in  appearance  in  different  individuals.    The  animal  is  filled  with 

cblorophyl  grains,  from  which  it  might  be  named  D.  extochloris. 

Another  large  Difflugia^  allie<l  to  D,  lageniformis^  is  not  unfre- 

qnent  about  Philadelphia.     The  shell  is  beautifully  vase-like  in 

fhape.     It  has  an  oval  or  sub-spherical  body  with  a  constricted 

Det'k,  and  a  recurved  lip  to  the  mouth.    The  body  of  the  shell 

opposite  the  mouth  is  acute  and  often  acuminate.    The  animal 

c>>utains  no  chloroph}'].     One  shell  measured  f  of  a  line  long  by 

^  of  ft  line  broad;  another  measured  ^  of  a  line  long  by  |  of  a 

line  broad.     The  species  may  be  named  D.  amphora. 

A  Difflugian,  found  in  a  spring  on  Darby  Creek,  is  interesting, 
from  its  transparency,  which  allows  the  structure  of  the  animal  to 
be  seen  in  all  its  details.  The  investment  is  membranous  and 
apparently  structureless.  The  soft  granular  contents  occupy 
aliout  one-half  of  the  investment,  and  are  connected  with  this  by 
lorjg  threads.  The  pseudopods  are  protruded  in  finger-like  pro- 
(-««ses.  The  form  of  the  animal  is  compressed  ovoid,  with  the 
narrow  pole  truncate  and  forming  the  transversely  oval  mouth. 
It  i*  probably  the  species  Difflugia  Zi^a/a, described  by  Mr.  Tatem, 
of  England.  Its  length  is  about  ^^^d  of  a  line.  The  character  of 
the  investment  is  so  different  from  that  of  ordinary  Difflugian s 
that  the  species  maj*  l)e  regarded  as  pertaining  to  another  genus, 
for  which  the  name  of  Catharia  would  be  appropriate. 

Dr.  Chapman  made  the  following  remarks  on  the  generative 
apparatuis  of  the  Tebennophorus  Carolinensis : — 

Various  have  been  the  Interpretations  offered  from  time  to  time 
of  the  generative  organs  of  the  Gasteropoda.  Thus  Cuvier  con- 
sidered what  is  now  regarded  as  an  hermaphroditic  organ  to  be 
the  OFaiy.  Later  observers  regarded  this  hermaphroditic  organ  as 
the  tteticle,  and  considered  what  is  now  supposed  to  be  an  albu* 
minoas  gland  the  ovary,  and  which  Cuvier  regarded  as  part  of 
the  testicle.  With  reference  to  these  views,  I  have  recently 
dissected  the  Tebennophorus  Carolinensis,  a  slug  found  often  in 
oar  enviroiis  under  trees,  etc.,  and  found  both  ova  and  sperma- 
toxoft  in  the  organ  regarded  first  as  simply  the  ovary,  later  as  the 


80  PROOEEDINGS  OV   THE  AOADEHT  OF 

testicle.  I  take  the  opportunity  or  acknowledging  the  assistance 
afforded  me  in  my  dissection  by  Dr.  Leidy's  beautiful  monograph 
on  the  Gasteropoda. 

May  19. 
Dr.  Kendebvink  in  the  chair. 
Twenty-five  members  present. 

The  Vdna  of  Beech  and  Sbmbean  Leaves. — Mr.  Thomas  Mbe- 
HAN  said  that  De  Candolle  had  noticed  some  years  since  a  differ- 
ence in  the  venation  between  the  Fagua /erruginea  and  Fagun 
tylvatica,  the  common  American  and  European  beeches.  In  tlie 
American  beech  the  lateral  veins  were  said  to  terminate  in  the 
apex  of  the  serratures — in  the  Kiiropean  they  terminate  at  the  bane 
of  the  sinoB.  He  had  not  read  the  original  paper  of  De  Candolle, 
but  abstracts  in  the  scientific  serials.  As  the  statement  stood,  it 
conveyed  the  idea  that  there  was  a  marked  difference  in  structure 
between  these  two  allied  species  which  did  not,  however,  exist,  as 
growing  in  this  country  the  leaves  of  the  Enropesn  beech  are  al- 
most entire ;  the  lateral  veins,  in  approaching  the  margin  of  the 
leaves,  curve  upwards,  and  connect  with  the  lateral  above  them, 
forming  a  sort  of  marginal  vein  near  the  outer  edge  of  the  leaf 
The  veins  of  the  American  beech  cijrvc  upward  in  the  same  way 
but  are  early  arrested,  and  .this  sadden  censatiou  of  growth  pro 
duoes  the  serra,  which  are  slightly  curved  upwards.  An  early  ar 
testation  of  growth  in  the  veins  makes  the  serratures,  and  const! 
tutes  the  only  difference  between  the  two  species.  The  structure 
i  the  same  in  both — the  Europenti,  curving  its  InUTnl  t 
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•lolon  nf  Trtiicum  repent^  the  common  couch  grass,  had  pushed 
lUrlf  through. 


Mat  26. 

The  Presideot,  Dr.  Ruschbnbbbokr,  in  the  chair. 

Tveoty-three  members  present. 

ThcHi.  Hockley,  Wm.  A.  Stokes,  John  Shallcross,  Alfk^  G. 
Rent,  M.I).,  Richard  J.  Dunglison,  M.D.,  Louis  A.  Oodcy,  and  J. 
E  Cingsley  were  elected  members. 

On  report  of  the  Committee  to  which  it  had  been  referred,  the 
MIowing  |»a|ier  was  ordered  to  be  published. 
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DESCSIFTION  OF  TWO  HEW  FOSSIL  SHELLS  OF  THE  UFFEH  AHAZOB. 
BT  T.  A.  OONBAD. 

The  Pebas  group  of  the  Upper  Amazon  was  flrat  discovered  by 
Prof.  James  Orton  in  1867,  who  obtained  a  collection  of  the  re- 
markable shells,  some  of  which  were  first  described  by  Mr.  Gabb. 
Subsequently,  at  request  of  Prof.  Orton,  Mr.  Hauxwell  collected 
other  specimens,  and  Prof.  Steere  obtained  some  new  species, 
besides  a  A'cry  large  number  of ,  several  species  of  Pachtdox. 
Prof.  Orton,  having  revisited  the  region  In  which  the  Pebas  group 
occurs,  has  found  two  new  forms  which  he  has  forwarded  to  me  to 
describe.  These  new  shells  belong  to  fresh-water  genera,  and  help 
to  define  the  nature  of  the  habitat  of  the  group.  They  confirm 
the  opinion  I  advanced  in  the  preceding  paper,  that  it  was  a  basin 
of  fresh  water  to  which  brackish  water  had  access  at  times.  The 
Hemteinus  herein  described  occurs  crowded  in  the  clay  in  such 
perfection  that  the  species  must  have  lived  and  died  on  the  spot, 
and  as  the  living  shells  of  the  genus  inhabit  fresh-water  rivers  of 
South  America,  very  far  from  salt  water,  they  are  as  much  fresh- 
water  sliells  as  are  those  of  Melania.  Some  of  the  shells  are 
water-worn,  and  there  is  abundance  of  small  fragments  of  shells 
in  the  clay,  in  which  rcsjiect  it  resembles  some  of  the  Miocene  beds 
of  Viri;iiua.     The  Peliiis  clay  in  nil  tlie  lotialitics  is  ci'owtljid  with 
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which  is  on  the  posterior  side  of  the  primary  impression.     The 
litter  is  very  much  siQaller  than  in  an  Anodonta  of  the  same  size. 

I.«ap«z.    PL  12,  flg^.  1,3,3. 

OTate, ?  thick  and  ponderous,  inflated;  umbo  prominent, 
rounded ;  beaks  distant  from  anterior  extremity ;  valves  some- 
what coutj-acted  near  the  middle  towards  the  base. 

Prof.  Orton  remarks  that  he  saw  many  fragments  of  this  shell, 
tod,  therefore,  it  probably  lived  in  company  with  Pachydon,  but 
the  lamina  of  the  shell  separate  so  readilj'  that  fragments  only  are 
obtainable.     The  shape  of  the  shell  is  evidently  somewhat  like 

that  of  a  TRIQUETRA. 

HElIISnniS,  Swain  8011. 
I.  tatorevlifuna.    PL  12,  flg.  4. 

Tnmted,  elon^ted,  Tolutions  9,  laterally  straight ;  8  prominent  revolv- 
ing taberculated  ribs  on  each  volution  of  the  spire,  except  two  or  three 
aearest  the  apex  ;  last  volution  with  Oor  10  revolving  lines,  unequal  in 
Bze :  a  fine  carinated  line  borders  the  upper  margin  of  the  suture, 
which  is  indistinctly  defined ;  aperture  short. 

A  beautiful  species,  very  distinct  from  any  living  shell  of  the 
genns.  It  occurs  often  very  perfect,  with  the  exception  of  the 
libmm,  which  is  broken,  in  every  specijnen  I  have  seen,  from  the 
chalky-  nature  of  the  shell,  not  generally  from  attrition. 

PACHTDOV,  Gabb. 
f.WnU.    PI.  12,  ftg.  5. 

Outlines  representing  extremes  of  variation. 
y.  PI.  12,  flg.  6. 

As  there  is  only  one  specimen  of  this  form,  I  am  uncertain 
whether  it  is  a  distinct  species  or  a  variety  of  P.  tenuis. 
In  my  last  paper,  for  Mylitoides  read  Mytilopau. 


i 
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Jdnk  2. 
Tbe  President,  Dr.  RusoBBNBEtiaER,  in  the  cliair. 
Bigliteen  members  present 

Tlie  thanks  of  the  Academy  were  tendered  to  Mr.  Alfred  B, 
Durand  for  a  life-sized  portrait  of  his  father,  the  late  Elias  Durand, 
presented  this  evening. 

HahilH  of  the  Orchard  Oriole. — Mr.  Thomas  Mbehan  Stated 
that  he  was  not  familiar  with  the  latest  knowledge  in  ornithology. 
that  not  being  a  special  study  with  him;  but  if  Wilaoii'a  Orni 
Ihology  contained  all  that  wad  linowti  of  the  habits  of  the  orchard 
oriole — Oriolus  mtilalus — he  might  say  that  the  bird  did  not  C0» 
fiue  itself  solely  to  insect  food.  lie  hnd  on  his  ttfonnds  a  largi 
specimen  of  the  Slaphylea  trifolia,  which,  when  in  bloom,  waa  ■ 
favorite  resort  with  bumblebees  and  humming-birds,  and  the  orioV 
took  its  share  of  honey  from  the  flowers  aa  welt.  It  did  not  red 
on  the  wing  as  the  humming-bird  did,  but  sought  a  lower  brand 
from  which  it  could  leisurely  extiact  the  sweets  from  the  floireB 
above.  He  had  thought  it  possible  that  the  bird  was  in  search  0 
insects  among  the  flowers,  but  a  careful  examination  prov« 
otherwise. 

Poinonoua  character  of  the  Flowers  of  Wittaria  Sinentit.^ 

Mr.  Meeuan  remarked  that  there  was  a  popular  belief  that  th 

j  of  the    WiKlaria  m'nensig  were  destructive  to   bees. 
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pn^fu««Ij  filled  with  plmnts  thrown  up  from  the  creeping  stolons. 
Tb.t«  g«re  an  mrerage  of  about  three-fourths  of  an  inch  of  growth 
f^r  *lar  :  equal  to  maixe  or  other  rapid-growing  vegetation  above 
grooii  1 


JuHB  9. 
Prof.  Jos.  Lkidt  in  the  chair. 
Sixteen  members  present. 

rn>f.  PcEsiPOE  Feazbr^  Jr.,  made  the  following  remarks  : — 

Inuring  a  recent  trip  to  Missouri  I  had  an  opportunity  of  visit- 
isf  ami  pertonallr  examining  the  Pilot  Knob,  and  Iron  Mountain, 
ai»«l  Mine  La  Motte  districts,  in  company  with  two  of  the  assist- 
mat  |Ee<>lofnst«— Prof  Potter  and  Mr.  Gage.  There  is  much  in 
thi4  district,  and  in  fact  in  most  parts  of  Missouri,  to  interest 
tbe  stuflent  of  geology  from  east  of  the  Alleghanies:  for  example, 
Ibe  variations  in  the  character  of  the  porphyry,  which  is  the 
arrlia-an  according  to  Prof  Pumpelly,  or  the  azoic  member  of  the 
SliM«*uri  series.  This  porphyry'  carries  several  deposits  of  ore, 
bMih  «eins  and  beds,  as  has  Wn  ably  pointe<l  out  in  the  recent 
ipp-ol'isicai  f^urvey  of  the  State  b^*  Prof.  Pnm|)ell3'.  This,  and  the 
BtmirrM^tan  limestones  which  overlie  it,  form  the  principal  part  of 
XL-*  «'jrfsr«  in  the  southeastern  part  of  the  State. 

M.nt-  La  Motte  is  situated  in  St.  Francois  County, about  ninety 
it.lr%  ii«-arlv  due  i*<>uth  of  St.  Louis.  There  are  extensive  works 
I  wt  tip  4>n  this  property,  and  the  whole  was  sold  to  an  English 
fHip^riy  two  years  a^o  for  $'{,000,000,  but  the  sale  could  not  l)e 
rmt  fl'-'l  owing  to  a  law  of  Missouri  which  prohibits  foreigners 
from  hoMing  pro|>erty  in  that  State.  At  least  such  was  the  in- 
f«rTnmt:«»n  given  Uy  me.  The  de|>osits  of  lead  and  copi)er  and 
birk*  I  <*re»  at  Mine  La  Motte,  part  of  a  great  belt  al>out  one  hun- 
drr*l  mAv^  wide  which  en»sse«»  the  State  from  southeast  to  north- 
west, lie  in  the  limestone.  At  Mine  La  Motte  there  is  a  pro- 
f.i*«  f«-oiirrence  of  niekfi<l)earing  minerals,  ami  eRporially  of 
IT  I'rnte.  which  is  ftuind  in  ntellate,  acioular,  and  radial  crystals 
4Q  th*-  «urfare  of  many  of  the  lumps  of  ore. 

Thf  work*  here,  l>cfore  they  were  burned  down,  treated  tlic 
nrv^  .11  4i|irn  .Vmerieau  hearths,  and  brought  out  matt  which  was 
•K-ll^d  to  Swansea.  It  is  said,  on  com|>etent  authority,  that  a 
galffiji  rihibiting  a  peculiar  blue  color  (like  that  found  on  the 
•  Ti%€v  «*f  much  peacock  ore),  contains  colialt.  The  cause  of  tiiis 
<«ii«fr.  %w\  alfio  its  connection  with  the  containe<l  uietal,  are  not 
fi^rfri  :\y  underst^Kxl.  Almof»t  all  of  the  galeua  of  the  district  is 
clfrv  i  in  tht«  way. 

1  i^rcM'Ut  alvi  siiecimens  of  iron  ore  from  Iron  Mountain, 
M;*»<'ijii.  when*  it  Kcurs  in  irregular  veins,  intersecting  the  i>or- 
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pbyry  mountain  in  nil  directions.  Tliia  mountain  covers  at  its 
base  about  seventy  acres,  more  or  lees,  and  is  furrowed  by  deep  cuts 
near  its  summit;  some  of  these  to  a  depth  of  eiglity  to  one  huD- 
di'cd  feet.  The  best  and  purest  ore  is  that  triiich  nna  found  lyiug' 
on  the  surface  of  its  slopes,  and  of  this  there  is  stilt  a  v^ry  large 
quantity;  but  the  large  boulders  have  been  almost  all  removed, 
while  that  which  remains  is  so  finely  divided  and  so  mixed  with 
the  clay  and  soil  that  any  ordinary  method  of  separation  would 
make  it  too  expensive. 

Lately,  the  California  hydraulic  mining  has  been  applied  to 
win  tills  ore,  with  great  success.  Water  is  pumped  through  large 
hoses  which  are  led  up  the  sides  of  the  hills,  and  the  debris  is 
washed  down  through  sluice-boxes  and  over  small  falls,  which 
agitate  it  sufQcientiy  to  shake  the  ore  from  the  dirt  and  allow  it 
to  deposit  at  the  foot  of  the  hill  by  virtue  of  Its  higher  specific 
gravity,  in  receptacles  provided  for  it.  The  remaining  ore  is  ob- 
tained by  blasting,  is  loaded  on  a  gravity  railway  and  carried  to 
the  foot  of  the  mountain,  where  it  is  dumped,  three  or  four  tons 
at  a  time,  over  a  shoot  which  precipitates  it  some  eight  or  tea 
feet,  upon  the  flats  of  the  Iron  Mountain  Railroad  Company,  which 
are  awaiting  it.  The  shock  as  this  heavy  weight  strikes  the  cart 
is  great  enough  to  cause  them  sometimes  to  tilt  over  on  two 
wheels.  How  mudi  it  increases  the  wear  and  tear  I  was  unablf 
to  ascertain. 

This  ore  contains  fi^m  65  to  68  per  cent,  metallic  iron,  asso 
ciated  with  0.031  per  cent,  to  O.U  per  cent,  phosphorus  and  4  t< 
4.5  per  cent,  silica,  and  a  trace  of  sulphur.  The  quantity  expoae< 
is  enormous,  but  was  stated  by  Mr.  David  Thomas,  of  Gatasauqua 
not  to  equal  in  quantity  the  celebrated  Cornwall  mines  of  thi 
Slate. 


NATURAL  SCIENCES  OF  PHILADELPHIA.  87 

tlif  vicinity  of  our  city,  there  was  one  especially  remarkable  for 
the  comparatively  enormous  quantity  of  quartzose  sand  which  it 
gwallowt'd  with  its  food.  The  animal  might  be  viewed  as  a  bag 
of  sand  !  It  is  a  sluggish  creature,  and  when  at  rest  appears  us 
an  opaque  white,  spherical  ball,  ranging  from  ^  to  f  of  a  line  in 
diaiiietiT.  The  animal  moves  slowly,  first  assuming  an  oval  and 
then  a  clavatc  form.  In  the  oval  form  one  measured  |  of  a  lir.e 
long  by  I  of  a  line  broad,  and  when  it  Ixicame  clavate  it  was  §  of 
a  line  long  by  ^  of  a  line  broad  at  the  advanced  thick  end.  An- 
otbi-r.  iu  the  clavate  form,  measured  J  of  a  line  long  b}'  ^  of  a 
line  wide  at  the  thick  end.  The  creature  rolls  or  extends  in  ad- 
\aiKv  while  it  contracts  behind.  Unless  under  pressure  it  puts 
forth  no  pseudopods,  and  the  granular  entosarc  usually  follows 
iloi^*Iy  on  the  limits  of  the  extending  cctosurc.  Generally  the 
ar.inial  drags  after  it  a  quantity  of  adherent  dirt  attached  to  a 
papillateil  or  villous  discoid  projection  of  the  body. 

The  contents  of  the  animal  besides  the  granular  matter  and 
many  globules  of  the  entosarc,  consists  of  diatomes,  desmids, 
ftbd  conferva?,  togetlier  with  a  larger  proportion  of  angular  particles 
of  transparent  and  mostly  colorless  quartz.  Treated  with  strong 
mineral  acids  so  as  to  destroy  all  the  soft  parts,  the  animal  leaves 
btrhind  more  than  half  its  bulk  of  quartzose  sand. 

The  s|H;cies  nia^'  l)e  named  Amceba  sabulosa,  and  is  prol)ably 
a  member  of  the  genus  Felomyxa^  of  Dr.  Greef  {Archil)  f,  Mik. 
Auat..  X,  1S73,  51). 

The  animal  was  first  found  on  the  mudd}'  bottom  of  a  pond,  on 
Dr.  George  Smith's  place,  in  Upper  Darby,  Delaware  Count}*,  but 
Las  l>een  found  also  iu  ponds  in  New  Jerse}'. 

When  the  animal  was  first  noticed  with  its  multitude  of  sand 
particles,  it  suggested  the  probability  that  it  might  pertain  to  a 
stage  of  life  of  Dijflugia^  and  that  by  the  fixation  of  the  quartz 
particles  in  the  exterior,  the  case  of  the  latter  would  be  formed. 
This  is  conjectural  and  not  confirmed  by  any  observation. 

A  minute  amoeboid  animal  found,  on  Spirotjyra^  in  a  ditch'^at 
Cooper's  Point,  opi)Osite  Philadelphia,  is  of  interesting  character. 
The  body  is  hemispherical,  yellowish,  and  consists  of  a  granular 
entosarc  with  a  number  of  scattered  and  well-defined  globules, 
litrBides  a  large  contractile  vesicle.  From  the  body  there  extends 
a  broad  zone,  which  is  colorless  and  so  exceedingly'  delicate  that 
it  requires  a  power  of  600  diameters  to  see  it  favorably.  My  this 
lone  the  animal  glides  over  the  surface.  As  delicate  as  it  is,  it 
evidently  poescsses  a  regular  structure,  though  it  was  not  re- 
solved under  the  best  iK>wer8  of  the  microscope.  The  structure 
probably  consists  of  globular  granules  of  uniform  size  alternating 
vith  one  another,  so  that  the  disk  at  times  appears  crossed  by 
deliirate  lines,  and  at  others  as  if  finely  and  regularly  punctated. 
The  body  of  the  animal  measures  from  ^^  to  ^^  of  a  line  in  dia- 
Mcter,and  the  xone  is  from  ^\^  to  ^i^  of  a  line  wide.  The  species 
«sj  be  named  Amceba  zoxaub. 


*  • 
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The  interesting  researches  of  Prof.  Richard  Greef,  of  Msrbnrg, 

published  iii  the  second  volume  of  SchulLze's  Archiv  f.  Mikroi- 

kopiscke  Analomie,  od  Amuibee  living  in  the  earth  ( Ueber  einige 

■  in  der  Erde  lebende  Amceben,  etc.),  led  me  to  look  in  BimiUr 

positions  for  Rhizopods. 

In  the  earth  about  ttie  Yoots  of  mosses  growing  in  the  crflvicet 
of  the  bricks  of  our  city  pavements,  in  damp  places,  besides  find- 
ing several  species  of  Aweba,  together  with  abundance  of  the 
common  wheel-animalcule.  Rotifer  vulgaris,  I  had  the  good  fortune 
to  discover  a  species  of  Oromia.  I  say  good  fortune,  for  it  ia 
with  the  utmost  pleasure  I  have  wat«hed  this  curious  creature  for 
hours  together.  The  genus  was  discovered  and  well  described 
by  Diijardiu,  from  two  species,  one  of  which,  O.  ovi/ormii,  was 
found  in  the  seas  of  France ;  the  other,  the  0.  Jiuviatilia,  ia  the 
River  Seine. 

Imagine  an  animal,  like  one  of  our  autumnal  spiders  stationed 
at  the  centre  of  its  well-spread  net ;  iraagine  every  thread  of  thiE 
net  to  be  a  living  extension  of  the  animal,  elongating,  branching 
and  becoming  confluent  so  as  to  form  a  most  intricate  net;  anc 
imagine  every  thread  to  exhibit  actively  moving  currents  of  i 
viscid  liquid  both  outward  and  inward,  carrying  along  particle 
of  food  and  dirt,  and  you  have  some  idea  of  the  general  charscte 
of  a  Oromia. 

The  Oromia  of  our  pavements  is  a  spherical  cream-colore 
body,  about  the  vV^^  o'^'^  ^'^^  >°  diameter.  When  detached  froi 
its  position  and  placed  in  water,  in  a  few  minutes  it  projects  i 
all  directions  a  most  wonderful  and  intricate  net.  Along  tb 
threads  of  this  net  float  minute  naviculie  from  the  neighborhood 
like  boats  in  the  current  of  a  stream,  until  reaching  the  ceotr 
mass  they  are  tlicre  swallowed.  Particles  of  dirt  are  also  c( 
lected  from  all  directions  and  are  accumulated  around  theaninu 
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our  pavements  many  individuals  of  the  common  wheel-anininlcule, 
i:<r',ur  riiltjari:*,  ho  had  made  some  observations  relatinj;  to  the 
asMTtion  tluit  tiiey  might  be  revivified  on  moistening  them  after 
tlii'V  had  Won  dried  up. 

Two  glass  slides,  containing,  l)eneath  cover  glasses,  some  dirt, 
eshiiiite«l  each  about  a  dozen  active  living  Rotifers.  The  glass 
sji-li*«i  wert*  placed  on  a  ^vindow  ledge  of  my  study,  tiie  theruio- 
VLivlvr  staiitling  at  Si.)^,  In  the  course  of  half  an  hour  the  water 
on  the  slides  was  drie<l  up  and  the  dirt  collected  in  ridges.  The 
iifXt  mMruintr,  about  twelve  hours  after  drvin*;  the  slides,  thev 
were  placed  beneath  the  microscope.  Water  was  applied  and  tlie 
materials  on  the  slides  closelv  examined.  On  each  slide  a  num^er 
of  apparently  drieil  Rotifers  were  observed.  These  imbibed 
vater  and  expanded,  and  some  of  them  in  the  course  of  half  an 
hour  revived  and  exhibited  their  usual  movements,  but  others 
iviuained  motionless  to  the  last. 

Tlie  same  slides  were  again  submitted  to  drying,  and  from  one 
of  them  the  cover  irlass  was  removed.  Thev  were  examined  tlie 
next  ilav,  hut  several  hours  after  moistening  them  onlv  two 
Kt»tifers  were  noticed  moving  on  eacii  slide. 

I  next  j)rcpared  a  slide  on  which  there  were  upwards  of  twenty 
actively  moving  Rotifers,  and  exposed  it  to  the  hot  sun  during 
the  afternoon.  On  examination  of  the  slide  the  following  morn- 
ing, at\er  moistening  the  material,  ail  the  Rotifers  continued  mo- 
tioide^s,  and  remaineii  so  to  the  last  moment. 

From  these  observations  it  would  appear  that  the  Rotifers  and 
their  associates  became  inactive  in  comparatively  dry  positions 
tnd  may  be  revived  on  supplying  them  with  more  moisture,  but 
wben  the  animals  are  actually  dried  they  arc  incapable  of  being 
rfvivitied-  Moisture  adheres  tenaciously  to  earth,  and  Rotifers 
may  re<t  in  the  earth,  like  the  Lepidosiren^  until  returning  waters 
rt>lore  them  to  activity. 

Prof.  Cope  mentioned  the  caj^ture  of  a  young  Balsena  cisai'Hira^ 
€'f  fortv-eight  feet  in  length,  in  the  Raritan  River,  near  South 
AmlK»v,  on  Mav  30th.  The  skeleton  was  buried  and  would  be 
preserved  in  some  museum.  He  examined  the  whalebone,  of 
which  there  arc  ii4r)  lamime  on  e,ich  side  of  tlie  mouth.  The  color 
id  black  and  the  hair  is  fnic,  long,  and  has  a  brownish  tinge;  length 
of  longest  plate  with  hair,  48  inches.  Tlie  gum  is  llfi  inches  long 
iiid  1]  inches  deep.  He  was  informed  tliat  the  whale  was  entirely' 
Mack,  and  the  dorsal  line  without  irregularities. 

Vr*»t\  Cope  exhibited  mounted  crania  of  some  gigantic  horned 
mammalia  of  the  Miocene  of  Colorado,  viz.,  tlic  Sipnhm-it'hn} 
/•ut.r^*.  .S.  al(iro9triif^  ti.  acer^  and  M.  trhjojwccroH.  lie  exphiined 
ibe  di&tiuctive  features  of  this  genus  as  compared  witli  Tiffnio- 
sK^riHM^  exhibiting  typical  si)ecimens  of  the  latter  from  the  Aca- 
demy's muAeum,  showing  four  inferior  incisor  teeth,  while  the 
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lower  jaw  of  Symborodon  does  not  possess  any.  He  pointed 
out  that  these  animals  bad  small  brains,  with  few  convolutions, 
wliich  were  separated  by  deep  fissures  occupied  by  thin  bony 
laminae,  and  that  the  falx  and  tentorium  are  well  developed.  He 
pointed  out  the  relatively  small  size  of  the  brain,  and  that  at 
least  half  of  the  length  of  the  cranium  is  occupied  by  enormous, 
undivided  frontal  sinuses.  Each  of  these  communicates  with  the 
nasal  meatus  by  an  elongate  foramen,  and  enters  the  base  of  the 
corresponding  horn  core.  He  stated  that  similar  sinuses  exist  in 
the  cranium  of  Eobasileus^  and  enter  the  basis  of  the  middle  pair 
of  horns  in  the  same  manner. 


June  23. 
The  President,  Dr.  Rusghenberoer,  in  the  chair. 
Twenty-one  members  present. 

On  the  Pelvis  of  Hadrosaurus. — Prof.  B.  Waterhouse  Haw- 
kins, having  completed  his  model  of  Hadrosaurus  at  Princeton 
College,  took  the  occasion  to  call  the  attention  of  the  Academy  to 
his  success  in  placing  certain  fugitive  bones  belonging  to  Hadro- 
saurus, and  also  to  its  English  cousin  Iguanodon.  It  might  be 
allowai)le  to  remind  the  meeting  of  the  fact  that  in  1868,  when  he 
had  made  and  presented  the  restoration  of  Hadrosaurus  now  in 
the  museum,  he  then  recognized  the  homologous  character  of 
a  bone  described  by  Dr.  Leidy  in  his  monograph  of  the  Cretaceous 
Reptiles,  to  that  which  had  become  a  fugitive  bone  in  Iguanodon, 
the  English  representative  of  Hadrosaurus^  These  bones  had 
been  for  many  years  appointed  to  the  place  of  clavicles  by  Prof. 
Owen  and  Dr.  Mantel,  of  England.  When  Mr.  Hawkins  made  his 
large  restoration  of  Iguanodon  at  the  Crystal  Palace,  in  1853, 
his  first  difficulty  was  to  find  room  for  these  so-called  clavicles  in 
his  model,  a  task  which  he  was  obliged  to  abandon,  as  they  were 
twice  the  size  which  the  natural  arrangement  of  the  limbs  rendered 
possible.  A  few  days  previous  to  his  sailing  for  Amerioa  he  found 
that  Prof.  Huxley  had  been  studying  the  same  probleVn  of  their 
true  position  in  the  animals  body,  concerning  which  he  delivered 
an  address  before  the  Royal  Institution.  Prof.  Huxlej*',  on  this 
occasion,  transposed  the  pseudo-clavicles  from  the  pectoral  to 
the  pelvic  arch,  where  he  arranged  them  either  as  pubic  or  ischiatic 
bones,  and  placed  them  as  in  the  ostrich  and  rhea.  At  the  same 
time  this  transposition  was  taken  advantage  of  to  suggest  the 
probability  of  Iguanodon  walking  on  its  hind  legs,  thus  account- 
ing for  some  of  the  larger  forms  of  bipedal  footprints,  and  justify- 
ing the  establishment  of  the  new  order  Ornithosauria.  On  the 
arrival  of  Prof.  Hawkins  in  America,  after  studying  Dr.  Leidy's 
description  of  Hadrosaurus,  he  found  that  Dr.-L.  had  anticipated 
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Vv'i'  nuxli-v's  transposition  of  the  pseudo-clavicles,  wliicli  lio 
*  i:;::i>li'«l  in  \hv  aln)Vi>naine(l  description  might  more  prol»ahly 
iil'it^ent  \\\K'  ischiatic  Ijoiics  of  lladrosaiinis.  While  enjjai^ed  in 
'\.v  ('entr:il  Tark,  in  developing  the  external  form  of  this  former 
inlia-'itani  »»f  New  Jersey,  Mr.  Hawkins  found  it  necessary  to 
risiiw  the  wh<»le  <pU'>tion  as  to  the  comjjonent  jjarts  of  the  pelvic 
:i:vh  of  tluso  ;:ianls.  which  he  practically  tested  with  casts  from 
Tin  artu:d  tV»"*>ils.  in<leavoriiig  to  ascertain  their  true  position 
:i-.inrdinir  to  lM>tii  Pr.  Leidv's  and  Prof.  Iluxlev's  views.  In  this 
:i::«rn|'t  Ik-  utterly  failed,  finding  it  impossible  to  place  these 
'!!,•".:  ivo  hones  in  sneh  relationshi])  to  the  gigantic  femur  as  would 
fiiul'.i*  i-ithtM*  animal  to  make  footprints  similar  to  those  found 
>"".ii  in  Kn;^land  and  America.  This  being  tiie  case  at  the  moment 
viivii  the  ieontK-la^tic  Central  Park  Commission  declined  allow- 
a.-j:  the  further  prosecution  of  paleozoic  studies  in  the  Park,  the 
ii.'iw: ry  was  not  ctuitinued  until  the  opportunity  was  atforded  by 
:!ie  tni^i'tee*  of  the  New  Jerse}'  College  at  Princeton,  who  desired 
t'.' possess  for  their  new  museum  one  of  Mr.  Hawkins's  restorations 
of  an  extinct  animal  of  New  Jersey.  For  this  purpose  they 
H-itctcd  Iladrosaurus,  which  enabled  Mr.  H.  to  again  investigate 
the  true  po*>ition  of  the  bimes  in  (piestion,  whicli  he  has  finally 
I»beetl  as  the  analogues  of  the  abdominal  plastron-like  supports, 
f-inn«l  larcrcly  developwl  in  the  pelvic  region  of  the  alligator. 
Thisi  position  of  the  bones,  when  united  with  the  bipedal  carriage 
of  the  IkxIv,  suggested  immediately  an  analogy  between  tiiesc 
fugitive  l>oi]e8  and  marsupial  bones  of  the  Didelphidrc.  These 
remarks  were  illustrated  bv  Mr.  Hawkins  in  his  usual  manner 
by  crayon  drawings  on  the  slate. 

Prof.  Cope  !i»t,itcd  that  he  was  still  of  the  opinion  that  the  evi- 
dence derived  from  Lahpn  and  MegadavtyluA  rendered  it  neces- 
Mn  to  believe  in  the  backward  direction  of  these  bones  in  Iladro- 

Prof.  Cope  descri1)cd  a  species  of  Dipnoan  lish  of  the  genus 
€trn»»iiu^  from  the  coal  measures  of  Ohio,  based  on  specimens 
plieeci  in  his  hands  by  Prof.  Newl)crry,  as  follows : — 

The  top  of  the  head  is  covered  with  angular  plates  or  scuta, 
irranged  in  the  following  manner  on  the  region  presented.  Two 
•jxnmclrical  scuta  occupy  the  median  line,  one  in  front  of  the 
other.  One  of  these  is  a  longi^i  coflln-shaped  hexagonal,  with 
the  suture  with  the  other  concave.  The  latter  is  more  ovoid, 
hroad  and  convex  next  the  first  mentioned,  and  somewhat  more 
CDotracted  at  the  opposite  extremity.  Beyond  this  are  two  shields 
joining  by  a  straight  suture  on  the  middle  line ;  besides  this  one, 
tbej  Iiave  two  concave  sutures  for  scuta,  at  the  farther  end  two 
CABtave  lateral  sutures,  and  a  straight  one  to  the  adjoining  me- 
dian scntnin,  whose  suture  is  also  concave.  0<.  each  side  of  this 
aedian  plate   is  a  large  area  surrounded  beiore  outwards,  and 
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behind,  by  smaller  scuta,  three  in  front,  two  at  the  side,  and  two 
behind.  Commencing  with  the  first,  No.  1  has  already  been  de- 
scribed. No.  2  is  small,  oval,  and  antero-posterior ;  No.  H  is  an 
antero-posterior  pentagon,  with  the  narrowest  side  inwards.  No. 
4  is  a  similar  transverse  pentagon.  No.  5  is  an  antero-posterior 
pentagon,  which  presents  its  shorter  lateral  facet  inwards.  No.  6 
has  a  similar  character,  but  is  smaller  and  with  more  definite  an- 
gles. Another  series  of  scuta  is  seen  outside  of  these  at  one  end 
of  the  series.  Three  of  this  set  bound  the  front  and  side  of  each 
of  the  median  pair  above  mentioned,  leaving  a  short  facet  next 
its  fellow  unaccounted  for.  The  sculpture  consists  of  radiating 
ridges  and  tubercles,  which  are  most  broken  hear  the  centres  of 
the  scuta.  The  tubercles  and  ridges  are  obtuse  and  low,  and  the 
latter  do  not  inosculate.  An  angular  depression  commenced  at* 
the  middle  of  each  lateral  area,  and  extends  across  the  middle  line 
at  the  point  of  junction  of  the  paired  and  single  median  scuta. 

M. 

Width  of  vertex  at  middle  scuta  .        .         .        .     0.176 
Length  of  single  median  scute 048 


June  30. 
The  President,  Dr.  Rusohenberger,  in  the  chair. 
Fifteen  members  present. 

Permission  having  been  granted  (thje  meeting  being  for  busi- 
ness), Prof.  Persifor  Frazer,  Jr.,  made  the  following  remarks : — 

In  the  investigation  of  the  chemical  formulas  of  minerals,  the 
student  will  meet  with  two  kinds  of  difficulties.  The  first  is  the 
great  variations  in  the  analysis,  and  the  next  is  the  connecting  to- 
gether in  the  formula  for  the  particular  mineral  of  different  com- 
pounds by  the  sign  -\-.  The  first  of  these  difficulties  is  a  neces- 
sary consequence  of  the  manner  of  formation  and  occurrence  of 
minerals  in  the  midst  of  solutions  of  other  materials,  and  conse- 
quently subjected  to  mechanical  and  chemical  conditions  tending 
to  add  impurities  to  it,  (whether  by  percolations  through  its  open 
joints,  crevices,  and  pores,  or  by  oxidizing  or  partially  decompos- 
ing it). 

The  first  results  of  the  best  processes  of  mechanical  separation 
merely  reduce  to  a  low  per  cent,  the  admixture  of  one  mineral 
with  another  of  greatly  different  sp.  gr.,  and  even  the  best  known 
chemical  methods  can  never  succeed  in  i)roducing  an  absolutely 
and  theoretically  pure  substance.  So  much  less  probable  is  it  that 
the  deposits  of  compounds  by  the  mechanical  and  chemical  pro- 
cesses which  a  change  of  the  conditions  of  the  surrounding  nature 
have  caused,  and  which  have  not  been  bottled  up  in  impervious 
glass  jars,  but  left  to  the  action  of  the  rain  and  sun  and  subter- 
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raneiln  solutions,  should  even  acquire  more  than  a  relative  puritj'. 
N>  that  when  we  glance  over  the  aual^'sis  of  the  same  mineral 
made  l»y  ditferent  chemists,  it  is  often  hard  to  say  which  elements 
are  those  characteristic  of  the  species.  {See  Glauconile,  Conarite, 
B'^i'i'ififitt'^  vir,  vtr.) 

Id  some  cases,  the  admixture  of  the  two  minerals  can  be  proved 
to  l«e  mechanical  {gold  dust  in  magnetic  sand)  ;  in  others  it  is 
mervly  stron^rU-  suspected,  but  the  mineral  cannot  be  separated 
by  mechanical  means  {gold  in  pyrites^  etc.)^  while  in  the  great 
oujority  of  cases  the  formula  maker  contents  himself  with  two 
irroji^reuients  of  the  atoms  present  connected  by  the  sign  +9  ^^^ 
each  representing  a  <lifferent  mineral. 

it  is  this  that  forms  one  of  the  greatest  difllculties  to  the  stu- 
dent, at  tlio  ))resent  state  of  science,  in  forming  any  probable 
coDi-eption  of  the  mutual  chemical  relations  of  the  various  ele- 
ueDts  representetl.  Such  an  hypothesis  is  certainly  tenable  in 
two  cases :  1st.  When  the  resulting  mass  cannot  bo  classed  under 
anv  of  the  crystal  systems  {limonite^  etc.)  and  the  mineral  is  set 
down  as  amorphous  or  crystalline;  and  2d.  Where  the* iKsrcentage 
of  one  or  two  of  the  supposed  compounds  is  so  small  that  the 
norphfklo^ical  jiro|)erties  of  that  which  greatly  preponderates  are 
a«ti!.un)ei1  I  ty  tlu?  whole  mass.  ( Quartz  containing  acah's  of  i^pecular 
tn^fi  »,r  n*'t'dlf,'*  of  rutilite,)  Hut  when  a  mineral  cr^'stallizes  dis- 
linrlU-  in  one  crystal  S3'stem  and  is  deliberately  assumed  to  be 
maiie  up  of  two  others,  each  crystallizing  in  a  different  one,  the 
case  is  exceodingl}'  perplexing  to  the  mind.  Yet  the  greater 
namlter  of  all  the  formulas  determined  by  chemists  exhibit  this 
iDomalv. 

It  was  not  surprising  that  this  should  be  the  case  at  a  time 
vhen  the  electro-polar  theory  of  Berzelius  was  unquestioned,  and 
tfa«  bases  and  acids  were  placed  opposite  each  other — frequently 
iffiarate<1  by  the  +  sign — like  the  partners  in  a  Virginia  Ri>el, 
and  it  was  thought  necessary  to  make  them  analogous  b}-  dividing 
tlw  oxygen  between  them.  CaO,  SO,  {anhydrite)  or  CaO  -|-  SO, 
vkich  has  a  crystal  form  differing  from  tliat  of  SO.,  and  CaO  seems 
to  jastify  (Ajbt^S),  +  Sb^S,  {proustite)^  for  in  this  latter  case  the 
■inermi  is  rhombohedral  (hexagonal)  while  one  of  its  constituents 
ajBtallizes  isometric  and  the  other  rhombic.  It  is  true  that  this 
BBeral  belongs  to  the  class  of  those  of  metallic  habit,  and  is 
therefore  opaqae,  and  thus  its  optical  properties  cannot  be  dcter- 
■iacd,  bat  If  it  were  transparent  we  should  be  under  the  necessity 
tf  raeognixing  the  power  of  a  mineral  which  can  only  produce 
teoidiiiarfly  refracted  ray  +  one  that  can  produce  two  extraor- 
raya  to  form  a  miaeral  which  can  give  rise  to  one  extraor- 
rajy  and  80  of  pleochroism,  etc  In  this  case  the  fancy  is 
bjr  the  aoeidental  coincidence  of  the  crystal  form  of  the 

with  the.  average  of  the  other  two  — ^-^  =  1 ;  but  we 
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know  there  is  no  basis  for  such  a  thought,  and  besides  in  other  cases 
the  unipn  of  two  simply  crystallizing  minerals  produces  one  of 
more  complex  morpliolog}'. 

Thus  our  authorities  tell  us  that  stern bergite  which  crystallizes 
orthorombic  is  to  be  written  chemically  Ag^S  -\-  (FeS),  +  ^^S,, 
or  in  other  words,  is  composed  of  tliree  minerals,  two  of  which 
(A(j.,S  and  FeS„)  crystallize  in  the  isometric  s^'stem,  and  the  third, 
has  no  place  in  nature  and  no  name. 

1  propose  at  a  future  meeting  of  the  Academy  to  call  the  atten- 
tion of  the  mineralogists  to  several  formulas  which,  though  new, 
seem  to  fulfil  all  the  conditions  of  agreement  with  analysis  and 
the  newest  developments  of  theoretical  chemistr3^ 

The  following  anatomical  notes  by  Dr.  Chapman  were  read : — 
Disposition  of  Uie  Latissimus  Dorsi^  etc\^  in  Ateles  Oeoffroyi 
{Kxihl)  and  Macacus  Rhesus  {Desmarest). — Frequently  the  atten- 
tion of  anatomists  is  called  to  the  abnormal  arrangement  of  parts, 
such  as  variations  iivthe  disposition  of  muscles,  arteries,  etc.,  and 
by  comparison  with  other  animals  what  is  abnormal,  variable,  in  a 
higher  animal  is  usually  found  to  be  normal,  constant,  in  a  lower 
one.  Supposing  the  theory  of  the  evolution  of  life  to  be  true, 
that  the  higher  animals  are  the  modified  descendants  of  the  lower, 
we  have  some  explanation  for  the  occurrence  of  such  abnormalties, 
these  variations  being  reversions  to  ancestral  types.  An  interest- 
ing illustration  of  this  view  is  seen  in  the  occasional  occurrence  in 
man  of  a  muscular  slip,  running  from  the  latissimus  dorsi  to  the 
internal  condyle  of  the  humerus.  This  muscle,  which  is  of  very 
rare  occurrence  in  the  human  subject,  is  constant  in  monkeys, 
among  others  in  the  spider  monkey  or  Ateles,  as  shown  in  Plate 
13,  Fig.  1  1 6).  Another  variation  met  with  so  frequently  in  the 
human  subject  that  surgeons  have  their  attention  called  to  it  with 
reference  to  the  ligation  of  the  main  arteries,  is  the  presence  of  a 
muscular  slip,  passing  from  the  latissimus  dorsi  across  the  axil- 
lary artery  and  nerves  to  the  pectoralis  major.  This  muscle,  Plate 
13,  Fig.  2  (c),  is  constant  in  tiie  Macacus,  which  also  exhibits  the 
muscular  slip  (6),  just  referred  to  in  Ateles.  On  the  supposition 
that  man  and  the  monkeys  are  the  descendants  of  a  common 
stock,  we  may  expect  to  find  such  variations  recurring  like  other 
family  traits. 

Flexor  Brevis  Digitorum  iji  Ateles  Oeoffroyi  (Bube). — I  take  the 
opportunity  of  calling  attention  to  the  arrangement  of  the  flexor 
brevis  digitorum  in  a  spider  monkey,  the  Ateles  Geotfroyi.  By 
looking  at  Plate  14,  we  see  that  tendons  1  and  2  are  the  continua- 
tion of  the  muscular  belly  rising  from  the  calcaneum,  that  tendon 
3  results  from  the  union  of  two  muscular  slips,  one  from  (a),  the 
other  from  the  tendinous  portion  of  the  flexor  longus  digitorum, 
wliile  tendon  4  comes  only  from  tendon  of  flexor  longus  digitorum. " 
This  arrangement  of  the  tendon  of  the  flexor  brevis  digitorum  is 
somewhat  diflerent  from  that  observed  in  other  New  World  mon- 
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keys  (Platyrrhini  and  Arctoppithecini)  or  those  of  the  Old  World 
iCatarrluni). 

Bf'te  Mimbile  in  Bradypus  DidactyluR. — Of  the  many  peculi- 
arities in  the  organizations  of  the  sloths,  one  of  the  most  interest- 
ing is  the  breaking  up  of  the  arteries  into  rete  mirabile.     This  is 
well  seen  in  the  upper  extremity  of  a  two-toed  sloth  (Bradypus 
hidacfyliis)  which  recent!}'  died  at  the  Zoological  Garden,  Phila- 
delphia.    While  the  axillary  artery'  is  seen  to  continue  its  course 
as  the  brachial,  diminished,  however,  in  its  calibre,  it  gives  off 
liomerous  branches  which  divide  and  subdivide.    The  main  artcrj- 
with  the  surrounding  plexus  and  the  median  nerve  passes  through 
tbe  internal  cond^'le  of  the  humerus,  Plate  13,  Fig.  3.     In  this 
Utter  respect  it  differs  from  the  three-toed  sloth,  as  may  be  seen 
by  comparison  with  the  beautiful  plates  of  Prof.  Hyrtl.     This  in- 
teresting disposition  of  the  bloodvessels  is  also  seen  in  the  femoral 
arteries  of  these  animals.  Various  explanations  have  been  offered 
for  the  retc  mirabile  of  arteries.    Thus  in  the  Cetacea  the  dividing 
ami  subdividing  of  the  arteries  appear  to  serve  as  reservoirs  of 
arterialized  blood,  enabling  such  animals  as  the  porpoise,  etc.,  to 
ranaiu  for  a  long  time  umier  water.    In  the  sloths  and  slow  lemurs 
this  disposition  of  the  bloodvessels  seems  to  be  in  relation  with 
the  slowness    of    the   circulation,  fluids   travelling   less   rapidly 
through  a  number  of  small  vessels  than  one  large  one. 

On  report  of  the  Committee  to  which  it  was  referred,  the  fol- 
lowing paper  was  ordered  to  be  published : — 


\ 
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OIT  HABITS  OF  SOIIE  AXEBICAH  8?ECIEB  OF  BISDS. 
BT  THOS.  a.  OENTRY. 

Tbc  hoAy  of  facts  contained  herein  J3  the  result  of  observations 
carried  through  a  period  of  four  consecutive  Bcasona,  and  is  con- 
fined to  species  which,  thojigh  of  extended  range,  breed  within  the 
State  of  PcunsylTania.  This  paper  is  designed  to  cover  the  ground 
from  the  Family  Icteridte  to  the  end  of  the  Family  Picariie,  ex- 
clusive of  western  species  and  a  few  whose  habits  have  been  de- 
scribed by  the  writer  in  the  forthcoming  work  of  Dr.  Goues. 

Family  ICTERID^. 
Subfamily  AoEL^iNiG. 
Ilolothnui  peeorli,  Swainion. 

This  well-known  species,  though  an  early  visitor  in  Massachu- 
setts, wliich,  according  to  the  authority  of  Samuels,  makes  its  a,^ 
pcarancc  there  as  early  as  the  middle  of  March,  from  some  caun 
or  other  has  never  been  observed  by  the  writer  earlier  than  the 
second  week  of  April,  long  after  the  blue-birds,  robins,  and  blaofc 
birds  have  made  the  fields  and  woods  resound  with  their  musia 
Its  arrival  is  announced  by  the  coming  of  the  warblers  and  spav 
rows,  between  whom  and  it  exists  such  mysterious  relation! 
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CaK;   Vireo  oiivaceuSyYicxL]   V.  novahoraccnsis^  Bonap;   Cyano- 
,*}'i:n  rya/w-a,  Baird:  and  Mehapiza  melodia^  Baird.      Why  the 
small  liirds  should  be  the  recipients  of  such  unsolicited  favors  it 
would   be   difficult   to  guess,  unless  the  cowardly  spirit  of  the 
cpec'ies  under  consideration  operates  to  prevent  similar  discour- 
tesies U'ing  shown  where  tliey  would  probably  be  resented.     As 
a  proof  of  said  cowardice,  might  be  citetl  the  stealthy  manner  in 
which  the  female  approaches  the  nest  of  any  of  the  above  species. 
She  is  ever  on  the  alert  for  fear  of  detection  by  the  rightful 
oirners.     In  case  of  discovery  she  takes  to  flight,  sometimes  fail- 
ing to  complete  her  work;   but  when  suddenly  pressed,  she  is 
compelleil  to  <lrop  her  ^^^.    This  will  account  for  the  eggs  which 
ari'  occasionally  seen  either  entire  or  broken  upon  the  ground. 
It  is  said  that  the  egg  of'  the  cow-bird  hatches  rather  sooner  than 
those  of  the  birds  among  which  it  is  found,  and  from  this  it  is 
trgued  by  some,  that  It  is  a  wise  provision  of  nature,  which, 
were  it  otherwise  ordered,  would  defeat  the  end  she  had  in  view. 
Thi^  writer  knows  from  experience  that  sometimes  a  nest  of  eggs 
is  %  longer  time  in  hatching  than  at  othci-s;  the  difference  of  time 
beiD£:  the  evident  result  of  variation  in  the  amount  of  heat  to 
which  they  are  subjected.     Now,  the  egg  of  the  cow-bird  being 
perceptibly  larger  than  the  others,  would  receive  more  heat  from 
the  \)Ok\y  of  the  female  than  the  latter's  own,  for  the  simple  reason 
that  it  is  in  closer  proximity'  to  the  source  of  heat.    This  seoms  to 
be  a  satisfactory'  explanation  of  its  much  shorter  period  of  incuba- 
tion.   Were  the  eggs  hatched  by  their  rightful  author,  there  is  no 
doubt  that  the  time  would  vary  but  a  trifle,  if  any,  from  that  of 
the  rusty  black-bird. 

Iftfaitai  pboBAiMas,  Vieil. 

At  the  time  of  writing,  March  24th,  not  a  single  individual  of 
this  si>ecie3  is  to  be  seen,  while  the  purple  grakle  is  found  in  pro- 
digioas  numbers.  About  the  first  of  April  is  the  usual  time  of  its 
appearance  with  us.  Like  the  crow-black-bird,  it  is  fond  of  society, 
many  pairs  being  observed  building  within  a  few  paces  of  each 
other  in  the  same  swamp  or  meadow.  Occasionallj'  a  nest  is 
coMtmcted  within  a  tassock  of  grass,  but  generally  u])on  the 
iUer  bashes  so  common  along  the  borders  of  meadow  streams, 
vheie  the  eggs  and  young  are  less  liable  to  the  attacks  of  snakes, 
pntieiilarly  BcMcanion  constrictor  and  Tropidonolus  »ipedon  which 
warn,  to  have  sach  a  decided  penchant  for  such  fare. 
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Id  structure  tliosc  fovind  upon  bushes  arc  finer  and  more  com* 
pact.  On  the  exterior  are  observed  ocuasional  patches  of  mud. 
While  those  built  upon  the  smnll  mounds  in  swampy  situations  are 
surrounded  by  tall  overarching  grasses,  and  have  in  consequence 
a  loosfness  of  airangemeut  which  in  general  will  scarcely  bear 
manipulation. 

In  tlie  selection  of  a  locality  there  is  manifest  an  evidence  of 
design.  High  grounds  are  seldom  chosen  for  nidiflcation,  for  the 
obvioua  reason  tbat  the  birds  arc  not  so  apt  to  meet  with  such  a 
ready  and  fuHsupplyof  the  various  species  of  insects  which  pander 
to  their  appetites  and  those  of  tlieir  young  as  in  the  former  sitna- 
tions.  The  insects  which  afford  them  a  living  in  such  localitiea,  are 
the  aquatic  larvte  of  ephemerids,  dragonflies,  ond  mosquitoes  which 
are  found  in  the  small  shallow  poola  so  abundaut  therein ;  together 
with  mature  forma  of  the  same — a  variety  which  the  most  fastidi- 
ous bon  viuanl  among  the  aves  cannot  fail  to  appreciate. 

It  has  been  affirmed  that  the  red  wings  are  destructive  to  far- 
mers' crops,  but  as  far  as  the  writer's  experience  extends,  the 
damage  which  they  do  is  small  in  comparison  with  the  good 
which  they  accomplish.  When  a  conifleld  is  in  close  proximity 
to  a  meadow,  it  is  probable  that  a  few  grains  may  be  exhumed,  or 
a  few  tender  shoots  uprooted,  in  early  spring,  but  I  am  certain  that 
tlie  birds  during  the  breeding  season  are  so  strongly  attached  to 
the  meadows  tbat  they  are  reluctant  to  leave  them.  In  the  fall 
of  the  year  they  maj  visit  the  cornfields  and  pluck  a  few  graini 
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able  locality.  The  site  chosen  is,  as  is  well  known,  a  meadow. 
Samuels  affirms,  "the  localit}-  is  generally  in  a  meadow  or  low 
tAiV  I  have  as  often  found  the  nest  on  upland  in  a  field  of  red 
clover  or  one  of  timoth}'  grass.  In  such  situations  it  reposes  in 
1  concavity  of  the  earth,  partially  hidden  and  protected  hy  en- 
veloping and  over-arching  grasses.  NuttalPs  description  thereof, 
though  correct  in  his  day,  according  to  the  writer's  experience 
Dee<ls  some  modification.  As  the  nest  of  the  same  species  varies 
with  a  change  of  localitj',  this  difference  may  be  attributed  thereto, 
iccording  to  that  eminent  authority  "it  is  compact,  made  of  wiry 
grass,  to  which  a  hidden  and  almost  winding  path  is  made,  and 
generalh'  so  well  concealed  that  the  nest  is  only  to  be  found  when 
the  bird  is  flushed.''  I  have  always  observed  a  looseness  of 
arrangement  in  its  structure.  The  materials  out  of  which  it  is 
bailt  are  the  hollow  stems  and  leaves  of  Phleum  pratens^.  These 
are  accumulated  principally  in  the  bottom,  to  insure  protection 
against  the  dampness  of  the  ground. 

It  is  seldom  that  the  hen  bird  can  be  detected  on  the  nest. 
When  alarmed  by  approaching  footsteps,  there  is  no  sudden  up- 
rising or  whirring  of  wings  as  is  usual.  Aware  of  danger,  she 
quietly  slips  out  of  the  nest  and  noiselessly  wends  her  way  through 
the  thicket  of  grasses,  along  well-beaten  paths  which  she  has  made 
for  the  purpose. 

The  food  of  the  meadow  lark  consists  chiefly  of  larval  insects, 
together  wjth  earthworms,  beetles,  grasshopi^ers,  and  the  seeds  of 
grasses.  Nnttall  8a3'8  it  does  not  appear  that  it  ever  adds  berries 
or  fmits  to  its  bill  of  fare.  The  writer  is  confldcnt  he  has  seen  it 
feasting  upon  the  small  black  cherry  which  is  so  plentiful  during 
the  month  of  June.  The  period  of  iQcubatiou  is  from  14  to  15 
days  according  to  various  observations. 

Subfamil}^  IcTERiNiE. 

fclraifuiu,  Bon^K 

The  orchard  oriole  is  quite  as  common  as  its  near  relative.  It 
mdiM  OS  from  the  genial  South  about  the  flrst  of  May.  Samuels, 
ii  deterilMOg  Its  nest  in  Massachusetts,  says  substantially,  it  is 
iiposited  on  a  foriced  branch  of  a  tree  in  an  orchard,  at  an  cleva- 
of  not  more  than  twenty  feet  from  the  ground,  and  constructed 

and  compactly  woven  together;  the  whole 
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being  lined  with  flne  graeses  and  a  few  liaire.  Further,  he  ssjt, 
"it  is  not  pensile  but  built  on  a  branch."  Its  style  of  architectura 
varies  no  doubt  with  the  latitude.  Of  the  many  nests  wbifih 
have  been  examined,  including  many  in  the  writer's  collection,  all 
with  but  one  or  two  exeeptions  were  of  a  decidedly  pensile  char- 
acter; uniform  in  texture,  and  euapended  from  slender  brancblets 
atl^r  the  fashion  of  Icterva  Baltimore,  Dandin.  Th6  exceptional 
cases  were  placed  between  the  forked  branches  of  trees.  These 
nests,  with  two  exceptions,  have  been  found  upon  apple  and 
pear  trees,  in  close  proximity  to  the  residence  of  man ;  the  ex* 
ceptions  were  noticed  on  the  confines  of  forests,  at  considerable 
distances  therefrom.  There  is  ho  donht  that  in  earlier  timea  thi»] 
oriole  was  as  timid  and  suspicious  of  man  as  many  other  sp 
that  might  be  cited;  and  llitit  as  time  ailvanced  it  gradually  lost 
all  fear.  Familiarity  with  man,  tlie  result  no  doubt  of  m&aj 
years'  experience,  has  taught  it  to  regard  him  in  the  light  of 
friend.  In  the  fact  that  the  neat  of  this  speeies  is  occasionallj 
found  on  the  borders  of  immense  thickets,  we  have  a  clue  to  IE 
past  history.  In  the  writer's  opinion,  reserve,  timidity,  and  dil 
trust  were  then  the  leading  elements  of  its  character,  while  famlK 
arity,  a  certain  degree  of  boldness  and  confidence  are  traits  whid 
now  stand  prominently  forth. 

A  typical  nest  of  the  species  measures  2^  inches  in  diameU 
and  4^  inches  in  depth.  It  is  pouch-shaped,  and  attached  to  tU 
sleuder  twigs  of  an  apple  or  pear  tree  in  such  a  manner  as  to  bf 
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tsT»  ofion  ol^served  him  bringing  food  to  the  female  while  tlnis 
efl^aiied.  Wlien  the  young  have  developed  from  the  ogg^  both 
pirtut$  are  extremely  sedulous  in  their  attention  to  them  until 
tbey  have  attained  their  featliered  stage,  wlien  the  mother  seems 
to  ban- 1  them  over  to  the  father  to  initiate  into  the  mysteries  of 
ttr.:x\  navipition.  There  is  but  one  brood  in  the  season,  as  far  as 
1  LAVt!  lit^n  able  to  determine,  although  1  have  seen  nests  in  the 
arly  part  of  August  with  rather  tender  fledglings.  The  period 
of  xcubatiou  ranges  from  fourteen  to  fifteen  da^'s. 

Family  CORVID.E. 

BBtii  iMCrieamu,  Andubon. 

Tbe  alove  species  is  ver^-  abundant  throughout  the  summer  in 
Ik-  section  of  the  country,  and  the  writer  lias  observed  through 
Ike  <«rerest  winter  weather  numberless  individuals  roosting  in 
tk  janipers  and  cedars  of  the  hills  of  the  Wissahiekon,  when  the 
■Dv«to«jd  several  inches  upon  the  ground.  The  birds  commence 
pKhnz  about  the  last  of  April,  seldom  earlier  than  the  fifteenth, 
■d  ^borily  afterwards  commence  building.  The  nests  are  usually 
hult  upon  the  various  species  of  oaks,  and  occasionally  upon 
nofcf  Pinus.  They  are  large  in  dimensions,  fully  18  inches  in 
at  the  base,  and  from  8  to  10  inches  in  depth ;  the  thick- 
of  the  walls  is  from  3  to  4  inches.  They  are  constructed  of 
rode  sticks  externally,  of  the  thickness  of  a  lady's  ring 
h^r.  mostly  fragments  of  dead  branches  that  had  Hillcn  from 
Ae  oaks  and  chestnut.  Within  arc  smaller  twigs  of  the  same 
awered  by  a  few  dried  leaves  of  Quercus  and  Fagus  to  relieve  its 
AH  the  nests  that  I  have  examined,  and  I  have  had 
opportunities,  answer  to  tiie  above  descri])tion,  which 
ffilcfoimd  to  differ  materially  from  others.  Usually  but  one 
Inod  is  reared  in  a  season ;  the  writer  has  met  witli  two,  but 
is  is  of  zare  occurrence. 
Soli  hare  been  taken  close  by  the  dwellings  of  man,  showing 
Itadlj  disposition  of  the  authors.  Usually  the  species  is 
f^ikj  ud  builds  in  places  seldom  visited.     When  with  young 

Tery  pugnacious,  permitting   no  intrusion  within 

^i<Mi.    They  manifest  the  most  tender  regard  for  their 

r,siid  ezeicise  the  most  jealous  care  over  them.    Notwiih- 

tke  niaehief  they  commit  to  the  farmers'  crops,  and  their 

to  the  poultry  yards,  the  good  which  they  accom- 
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plish  in  the  destruction  of  noxious  insects  and  small  animals 
should  commend  therii  to  public  favor.  Besides  subsisting  upon 
insects,  small  animals,  carrion,  grass,  and  fruits,  I  have  in  two 
instances  observed  individuals,  which  I  took  to  be  males,  imitating 
the  habit  of  their  nearest  kin,  the  fish  crow,  by  plyiug  the  trade  of 
fishers.  There  is-  no  doubt  that  in  the  case  of  Corvus  ossifragus^ 
.  this  habit  was  similarly  acquired  by  a  few  birds  of  more  sagacity 
than  others.  The  period  of  incubation  I  have  not  satisfactorily 
determined,  but  am  confident  that  it  cannot  exceed  eighteen  days. 

.  Corvni  ossiftrag^s. 

This  species,  though  assigned  to  the  South  Atlantic  and  Gulf 
States  liy  Dr.  Coues  in  his  Key  to  North  American  Birds,  has 
Ijeen  observed  by  the  writer  during  the  past  four  years  to  breed 
within  the  rural  districts  of  Philadelphia.  Although  designated 
b}^  the  same  great  authority  as  a  maritime  species,  yet  it  should 
be  considered  only  partially  ^o.  It  has  been  observed  in  company 
with  its  near  relative  the  common  crow,  and  commences  building 
at  the  same  period.  Its  nest,  Unlike  that  of  the  crow,  is  constructed 
upon  a  willow,  by  the  side  of  a  watercourse,  where  it  can  ply  its 
piscine  trade  without  being  molested.  Externally,  it  consists  of 
a  few  rude  sticks  as  a  sort  of  foundation,  upon  which  a  neat  and 
comfortable  superstructure^  composed  of  the  inner  fibrous  parts 
of  the  red  cedar,  is  placed,  loosely  arranged,  the  whole  present- 
ing a  neater  and  more  fastidious  appearance  than  that  of  the 
common  crow.  The  eggs  are  four  in  number.  The  ground-color 
is  a  light  blue  marked  with  a  few  dots  and  blotches  of.  umber- 
brown  on  the  small  end,  which  are  more  or  less  confluent  on  the 
large  one,  obscuring  to  a  considerable  extent  the  background.  In 
size  they  are  but  little  superior  to  the  eggs  of  the  purple  grakle, 
])eing  about  1.40  in.  in  length,  and  .89  in  width.  In  configuration 
they  bear  a  very  close  resemblance  to  those  of  the  great  crested  Fly 
Catcher,  being  almost  perfectly  oval.  There  is  a  marked  contrast 
between  the  eggs  of  ossifragus  and  Americajius  in  size,  shape, 
and  markings,  sufficiently  striking  to  convince  one  of  the  distinct- 
ness of  the  two  species,  even  though  other  details  should  be 
wanting.  I  have  never  met  with  more  than  one  brood  in  a  season. 
It  is  like  its  cousin  in  some  points  of  character,  but  minus  its 
thievish  propensities.  A  fisher  by  trade,  it  holds  all  other  occupa- 
tions at  a  discount.     It  is  fond  of  its  young,  but  has  not  the 
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conrngc  to  (K-fcncI  them  at^ainst  the  attacks  of  enemies,  as  the 
f^-niiLT.  Since  it  breeds  usuallj'  in  out-of-the-way  situations,  it 
can  L'ive  farmers  and  others  but  little  annoyance.  Its  period  of 
iiicr.hation  is  .similar  to  that  of  AmericanuH. 

Family   TVRANXID.E. 
lymiBiu  Carolineniii,  Daird. 

The  I5oe  Martin,  siiortly  after  its  arrival  in  the  latter  part  of 
A{  rii.  commences  buildiui^.     Its  nest   is   ordinarily  constructed 
ujon  tlie  forked  branches  of  a  pe&r  tree  in  an  orciiard,  or  in  close 
jproxiniity  thereto.     Why   the   pear   tree   should    be   selected  in 
pMVn*nce  to  an}-  other,  the  apple  and  cherry  for  examples,  it  is 
ilitfirult  to  imagine,  unless  the  density  of  its  foliage,  and  the  short 
${>inf-Iike  twigs  with  which  the  branches  are  armed,  afford  greater 
pni'tection  ;  the  fonuer  from  the  keen  gaze  of  rapacious  birds,  and 
;he  latter  from  mischief-seeking  and  mischief-loving  boys.     It  is 
oiualiy  built  near  the  top  of  the  tree  where  the  denser  foliage  is 
found.     Occasionally,  I  have  taken  nests  of  this  species  in  places 
remote  from  orchards,  on  the  confines  of  thick  forests,  a  fact  which 
seems  to  intimate  that  the  habit  of  building  in  orchards  is  an 
acquire<l  one,  brought  about  in  obedience  to  a  change  of  character 
in  the  species.     As  it  has  a  passion  for  the  little  Apis  mellifica 
whose  hives  are  found  in  such  situations,  there  is  no  doubt  that  a 
desire  to  l>e  near  such  articles  of  luxury  may  have  prompted  a 
chaogp.  thercbj-  saving  unnecessary  waste  of  time  in  procurement, 
avl  giving  a  better  guarantee  of  success.     It  is  true  that  the 
species  is  proverbial  for  its  pugnacity  and  pertinacity,  not  even 
fetring  to  attack  birds  of  prey  which  come  within  the  precincts  of 
the  ground   over  which   it   exercises   sway,  and,  therefore,  the 
Ncarities   which  a  pear  tree  throws  around  are  not  absolutely 
Becessarr.     But  birds  of  the  least  sagacity  would  not  be  slow  to 
perceive  the  advantage  which  would  be  gained  by  the  selection  of 
nch  a  site,  in  the  saving  of  great  physical  labor.     In  the  vicinity 
of  forests  these  protective  objects  are  in  a  measure  denied,  the 
birds  in  consequence  making  up  in  bravery.     Perhaps  a  vivid 
sense  of  greater  danger  to  their  young  induces  them  to  give  them 
the  advantage  of  everything  protective  that  wisdom  and  ingenuity 
cu  devise.    There  is  one  feature  about  the  nests  which  have  l)een 
(Mod  in  regions  nnoccupied  by  man  that  has  not  been  observed 
is  tiiose  a4joiiiing  his  residence :   the  entire  absence  of  feathers 
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and  hairs  in  the  interior;  these  articles  being  substituted  by  fine 
grasses  and  leaves.  The  period  of  incubation  ranges  from  13  to 
14  days  according  to  circumstances. 

Myiarohni  orinitis,  Cab. 

Tliis  species  is  very  abundant  in  this  latitude,  arriving  from  the 
South  during  the  early  part  of  May,  and  shortly  afterwards 
pairing.  Both  birds  engage  in  nest  building.  The  nest  is  con- 
structed in  a  hollow  tree,  mostly  a  pear  or  an  apj^e ;  no  doubt 
the  previous  labor  of  some  hard-working  wood-pecker,  possibly 
Colaptes  auratus,  Mr.  Samuels  saj^s,  ^Hhe  nests  are  composed  of 
straws,  leaves,  feathers,  and  the  cast-off  skins  of  snakes."  He 
further  affirms,  '^  it  seems  a  distinguishing  characteristic  of  the 
nests  of  this  species,  to  have  the  skins  of  one  or  more  snakes 
woven  into  the  other  materials."  This  has  also  been  the  expe- 
rience of  others.  Mine  has  been  quite  different.  I  have  yearly 
collected  many  nests  of  this  species,  and  find  a  great  difference 
in  the  materials.  The  following  is  the  aggregate  description : 
Loose  in  arrangement,  with  scarcely  the  slightest  evidence  of 
design.  To  an  observer,  it  seems  as  if  the  materials  had  been 
dropped  into  the  cavity  by  the  birds,  and,  when  a  sufficient  quan- 
tity had  been  accumulated,  the  whole  had  been  shaken  together 
until  the  ingredients  had  been  thoroughly  commingled.  Dried 
grasses,  liber  of  trees,  rotten  wood,  and  feathers  are  the  chief 
constituents;  the  slough  of  snakes  being  an  unnoticeable  feature. 
In  lieu  thereof,  I  have  always  found  the  feathers  of  the  common 
barnyard  fowl  to  be  a  characteristic  feature  thereof. 

That  this  species  does  not  always  build  in  cavities  is  certain. 
Two  years  ago,  near  Germantown,  I  found  a  nest  built  between 
the  forked  branches  of  an  apple  tree.  It  was  composed  princi- 
pally of  the  feathers  of  chickens,  held  in  place  by  a  woof  of  long 
grasses.  Though  not  very  compact,  yet  it  was  sufficiently  so  to 
last  during  the  season.  It  is  doubtful,  however,  whether  it  could 
withstand  the  peltings  of  winter.  The  habit  of  building  within 
the  hollows  of  trees  is  doubtless  an  acquired  one,  rendered  neces- 
sary by  external  circumstances.  That  species  do  occasionally 
var}'  in  the  selection  of  a  site  for  a  nest,  is  instanced  by  Turdus 
viigratorius^  Lin.,  which,  as  is  well  known,  ordinarily  builds  its 
mud-plastered  nest  within  the  forked  branches  of  a  tree.  In  the 
case  to  which  the  writer  refers,  the  nest  was  found  upon  the  hori- 
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/onrni  heani   of  an  outhouse,  to  which  the  rafters  are  nttaohed, 

lifter  the  manner  of  Sni/ornis/uarKi:^  I>aird.     The  case  of  J/",  cr/- 

•■'e  L-iii!'!  al»ovc  seems  to  the  writer  to  be  a  case  of  reversion  of 

Why  this  species  alone  of  all  others  of  the  family  to  which  it 
U!cu;is  shouM  seek  shelter  and  protection  for  its  young  in  the 
bolit'ws  of  trees,  is  hard  to  divine.  We  should  expect  to  see  in 
i:>  >tructure  a  family  resemblance.  It  is  true  that  it  is  of  a 
fj'jsrivlsome  disposition,  and  as  a  necessary  consecpience,  gains 
aaiiy  cui*mics.  To  insure  protection  for  its  3'oung  against  the 
biter's  attacks,  it  has  hit  upon  the  happy  expedient  of  hiding 
tiit-ra  away  in  the  places  designated. 

The  frathers  selected  for  the  nest  are  mostly  white,  or  of  a 

cravish  ci.»lor,  which,  with  the  characteristic  hue  of  tlie  inner  bark 

of  ini-s  and  the  rotten  wood  that  form  the  bulk  of  the  nest,  re- 

Hroji'le  so  clos<'ly  the  ground  color  of  the  egg  and  its  markings, 

that  great  advantage  is  gained  thereb}'.     The  food  of  this  species 

is  mostly  bee*^,  Injetles,  grasshoppers,  and  lepidoptera.     Perched 

ujou  a  ilead  branch  of  a  tree,  the  writer  has  observed  the  male 

bird,  for  hours*  bobbing  the  head  this  way  and  that,  then  up  and 

domi.  always  on  the  alert  for  the  beings  which  form  its  appro- 

pnatc  tiiet.     Inuring  the  period  when  the  s})ecies  is  with  young, 

sar  1h?  noticed  similar  practices,  which,  however,  are  not  so  pro- 

ioLgo«l.  for  the  male  bird  after  brief  jx^riods  of  time  repairs  to  tiie 

Liii  with  its  spoils,  which  are  dealt  out  to  the  femnle  and  the 

J'  UDir  according  to  the  character  of  the  food.     The  period  of  in- 

CQ^ation  ranges  from  13  to  14  daj's. 

Order  PICARIiE. 
Family  CAPHIMULOID.E. 

Subfamily  Capri MULoi.ViG. 
AatrMtomus  ToeUomi,  Bonap. 

This  common  and  little  known  species  arrives  during  the  earl}"^ 
part  of  Mar,  already  paired.  It  is  of  a  sh}*  and  retired  disposition, 
secluding  itself  during  the  da3'timc  in  close  forests,  among  the 
leaves  or  underbrush,  only  venturing  forth  during  the  shadowy 
tvilight  in  quest  of  its  food,  which  consists  of  crepuscular  and 
Doctumal  lepidoptera  and  various  species  of  IMiyllophagous 
beetles.  Such  a  partiality  has  it  for  the  covert  of  woods  that  the 
8 
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writer  1)09  never  slnrtlcd  it  in  tlic  open  fields.  The  dull  niitl 
sombre  shadows  cast  upon  the  ground  by  the  fluttering  leaves  of 
the  trees,  with  the  fuiut  streaks  of  light  that  come  and  go  iMttncen 
their  interstices,  eoml>ine<l  with  the  dark  colors  of  the  leaves  that 
repose  upon  the  soil,  create  a  sort  of  graj-  light,  which  beautifully 
liarmouizcs  witli  the  natural  tints  of  the  bird.  In  my  travels  I 
have  often  observed  a  whip-poor-will  to  start  up  nitbin  fifteen 
paces  of  nic,  and  after  flying  a  short  distance  on  swift  and  uoi^ic- 
Icss  piuiona,  to  alight  upon  the  ground.  After  indicating  the  spot 
by  a  certain  busb  or  fallen  limb,  I  have  stealthily  approached, 
straiuing  my  vision  to  its  utmost  capacity  to  gain  a  glimpse  of 
the  squatting  bird,  but  before  I  could  gratify  my  desire,  slio 
was  np  and  off  again.  Time  alter  time  lias  been  so  spent,  but 
seldom  has  it  been  my  fortune  to  witness  the  consummatioQ 
of  this  desire.  It  has  never  been  my  lot  to  see  the  male  and 
female  together  during  the  period  of  incubation.  The  merest 
apology  of  a  nc^t  is  all  that  is  constructed.  By  the  side  of  & 
fallen  and  decayed  log,  usually  on  the  side  wliere  the  dee|>est 
shadow  is  found,  the  female  has  been  observed  to  deposit  hei 
eggs.  A  slight  concavity  is  scooped  out  by  her,  and  frequenti] 
lined  with  decayed  wood,  reduced  to  a  powdered  condition,  tb< 
site  being  selected  where  a  ready  supply  of  the  material  is  at  hand 
There  is  never  more  tliau  one  brood  in  a  season.  The  period  o 
incubation  ranges  from  fourteen  to  fifteen  days,  I  have  oftei 
been  surprised  while  travelling  to  notice  how  conscious  it  is  c 
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■i:!::;;:  iho  c.irlv  nnrt  of  ^Fav,  aliout  the  time  the  horse  chestnut 
./>  ■'!'■.<  Jn'^.^ftrnttfonvm)  spreads    its  rich  clusters  of  fragrant 
■'.■•^-''ins  u*  the  vernal  breezt?3.     Tiu"  small  insects  which  fre»|neut 
:'L'Mt»>-f»ni<  for  their  honew  together  with  the  honev  itself,  allord 
i*  a  rieh  ripa-^t.     It  commences  building  during  the  carl}*  part  of 
.T'::.v',  in»th  l»irds  working  assiduously  until  the  nest  is  comi)leted. 
Iij  :!.(■  ^priuix  «'f  l-^^T^,  Master  Charles  Silverthorn,  one  of  the 
writer's  pupils,  secured  for  tlie  latter's  collection  at  least  fifteen 
:.f-!*,  from  a  di'^trict  scarcely  one-fourth  of  a  mile  in  diameter, 
:i;  .*  >ht'wing  the  abundance  of  the  species  in  this  latitude.    Some 
iftlicM-  no^ts  were  saddled  upon  the  moss-coviired  branches  of  an 
:.::■!•  or  j»ear  tree,  while  the  major  part  of  them  was  found  upon 
:!jt  branches  of  various  species  of  oaks,chiell3'  Quercus  ruhrn  and 
V"  /••.■?^if  n^ha.     They  were  constructed  of  a  woolly  substance  of 
vi^'el:iMe  origin,  plucked  from  the  leaves  of  Vn'ha.^rnm  fhajtsiia^ 
L.  of  almost  immaculate  whiteness.     It  is  doubtful  whether  the 
*..f\  dt'kwn  which  appears  upon  the  unexpande*!  leaves  of  the  pop- 
lars i^  utilized,  since  the  leaves  arc  already  developed  in  the  gene- 
ralitv  *tf  case*  when  nidification  commences.     The  exterior  of  the 
ne^it  i>  compactly  covered  by  a  thatching  of  bluish-colored  licliens, 
J■••^sibly  a  iVirmWiVi,  glued  thereon  by  a  viscid  saliva,  secretetl  by 
iLe  b'.rd'i.    I  have  never  observed,  as  some,  the  small  woody  fiV>res 
«';i  tlie  out-side,  which  are  said  to  strengthen  the  fabric.    Oecasion- 
ully  a  few  cobwebs  have  been  noticed,  but  the  manner  in  which 
tlie  li«'!iens  cohere  seems  to  be  all  that  is  necessarv.    The  nests  are 
u^ualiy  l..!>0  inch  in  diameter,  with  a  depth  of  1.75  inch.     Speci- 
mens have    Ijeon   taken  fuU^-  2   inches  in   depth.     The   internal 
cavity  nt-'Ver  exceeds  J  of  an  inch  in  depth,  while  instances  are 
known  of  small  n€*sts  with  less  than  ^  inch.    The  writer  has  taken 
ne>ts  dar!ii*T  the  latter  part  of  July,  with  eggs,  but  whetlnr  a 
second  set  or  not  he  is  unable  to  say,  possibly  the  work  of  pairs 
that  liave  been  frustrated  iu  their  labors  during  the  early  part  of 
the  jaeason.     During  the  hatching  period   the  male  is  in  close 
proximity  to  the  nest,  and  if  any  attempt  is  made  to  interfere 
therewith,  is  foremost  and  loudest  in  his  cries  of  resentment,  and 
ertrn  flies  into  the  intruder*s  face  with  half  opened  jaws,  requiring 
coiiisidcrable  effort  to  beat  him  off.     His  mate  is  of  a  more  passive 
nature.    The  period  of  incubation,  according  to  the  writer's  esti- 
mate, is  about  eight  dajs.    So  susceptible  to  cold  is  the  species 
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that  I  linvc  known  it  to  leave  for  the  sunny  soutli  as  early  as  the 
10th  of  Septomber. 

Family  CITCULID^. 

Subfamily  Cooctzim^. 
Coao]mi  AmariauiQi. 

This  species,  a  very  common  resident  during  the  warm  season, 
arrives  from  the  south  during  the  latter  part  of  April,  and  retirsB 
to  its  genial  warmth  early  in  the  fall,  frequently  as  early  as  the 
first  of  October.  In  this  neighborhood  the  nest  is  usually  con- 
striictotl  between  the  forked  branches  of  Madura  auranliaca,  at' 
an  elevation  of  about  ten  feet  from  the  ground.  It  is  composed 
externally  of  smalt  sticks  and  rude  grasses,  and  lined  internally 
with  fine  grasses.  The  male  bird  scarcely  fors.ihes  his  mate  during 
incubation,  save  to  provide  himself  and  her  with  food.  When  not 
thus  engngeil,  tie  perches  upon  a  limb  of  the  same  tree,  within  a 
short  distance  of  tlie  nest,  ever  watdiful  of  her,  and  apparently 
ready  to  administer  to  her  slightest  calls.  Feelings  of  the  tender- 
est  sympathy  and  the  most  devoted  affection  are  mutually  ex- 
hibited. It  is  not  shy  and  timid  in  disposition,  but  shows  con- 
fidence in  man  by  building  close  to  his  domains.  In  the  spring 
of  1873,  from  my  school  window  I  could  command  a  view  of  a 
nest  of  this  species,  and  observe  the  minutest  details  of  its  every- 
day life.  My  pupils  frequently  in  their  plays  would  pass  under- 
:st\i  the  t 
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Family  PICID.E. 
XelABftrpes  erythroeepbalns,  Sw. 

Tlii<  beautiful  species  is  of  rare  occurrence  in  the  vicinity  of 
Phila'lclphia  during  the  breeding  season.     It  is  more  abundant, 
howt  rer,  farther  west.     In  the  counties  of  Union  and  Northum- 
Iperhnd,  of  the  State  of  Pennsylvania,  the  writer  has  observed  it 
in  great  numbers.     There  it  is  the  principal  species,  as  Colaptes 
auriffus^  Swainson,  is  in  the  east.    It  arrives  seldom  earlier  than 
the  first  week  in  Maj',  and  soon  begins  to  excavate  a  cavity  in  a 
tree  for  its  nest.     The  place  selected  is  ordinarilj'  an  apple  tree 
close  by  the  habitation  of  man,  but  occasionally  a  more  secluded 
tail  retired  spot.     The  writer  has  often  observed  the  nests  in  the 
hollows  of  partially  decayed  willows  upon  the  margins  of  ponds. 
The  cavity  ranges  from  ten  to  twelve  inches  in  depth,  being  some- 
what wider  at  the  bottom  than  at  the  entrance ;  the  latter  being 
jQst  wide  enough  to  admit  the  body  of  the  bird.     Dr.  Thompson, 
in  his  work  entitled  "  Birds  of  Vermont,"  affirms  that  "  the  larger 
end  of  the  egg  is  marked  with  reddish  spots."     This  variety  I 
hare  never  ol)served.     It  may  be  an  exceptional  occurrence  in 
more  northern  latitudes.     From  Samuels'  description  of  the  site 
srWced  for  nidification,  it  would  seem  that  this  species  is  of  a 
timid  nature.     Familiarity  with  its  habits  has  convinced  me  that 
it  is  remarkably  unsuspicious,  and  courts  rather  than  shuns  the 
society  of  man.     In  the  month  of  August,  not  later  than  the  10th, 
in  the  central  part  of  this  State,  the  writer  has  seen  immense  flocks 
of  this  bird,  numbering  hundreds,  within  an  apple  orchard,  tai>- 
plng  the  rough  and  fissured  bark  of  the  trees  in  quest  of  the  insects 
that  lurk  therein.     So  tame  and  confiding  were  they,  that  it  was 
possible  to  approach  within  a  few  paces  of  them  without  exciting 
SQ^picion  or  creating  alarm.     In  the  vicinity  of  the  White  Deer 
Mountains,  in  the  county  of  Union,  they  abound  in  immense  num- 
bers during  the  breeding  season,  and  are  the  objects  of  protection 
b}'lhe  farmers,  for  the  good  which  they  accomplish  in  the  destruc- 
tion of  myriads  of  insects.    The  i>eriod  of  incubation  ranges  from 
fourteen  to  fifteen  days.    The  usual  complement  of  eggs  is  two, 
occasionally  three  have  been  found. 
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July  7. 
The  Pi-esideiit,  Dr.  RuscnENBEROER,  in  the  cLair. 
Fifteen  nicni1)crs  present. 
The  death  of  Dr.  Governeiir  Emerson  was  announced. 

Prof.  Persifor  Frazer,  Jr.,  made  tlie  following  remnrk.s  : — 
I  iind  the  honor,  at  the  hist  meeting,  of  presenting  to  tlie  Aca- 
demy for  its  consideration,  some  attcmjita  to  rfconeile  the  results 
of  tlic  analyses  of  minerals  tj'  f'c  I'cst  chemists  with  formulas, 
which  were  constructed  on  the  doctrine  of  quantivalence,  i.  e.,  tbe 
known  atom-snturating  power  of  the  elements.  In  ray  former 
coniinnnicntion  I  endeavored  to  show  that  such  a  mixture  of  defi- 
nite ciicinicnl  compounds  ((generally  crystalliiting  in  different  sya- 
terns)  as  was  indicated  by  tlie  greater  number  of  the  old  formulas 
coul<l  not  have  those  characteristic  physical  pro|>erties  which  serve 
to  distinguish  homogeneous  bodies  from  each  other;  and  aI)ove 
all,  tliat  no  mixture  of  tno  minerals  crystallizing  in  dificrent  sys- 
tems could  produce  a  third  crystallizing  in  still  another  systenL 
I  st.tled  tliat  there  seemed  to  be  only  two  cases  in  which  tlie  for- 
mation of  miueials  in  this  way  is  possible;  tlie  one  where  one  of 
the  compounds  preponderates  to  such  an  extent  tliat  the  i-esniting 
mass  is  moulded  a<:con1iiig  to  its  own  morphological  law ;  and  the 
other  where  tlic  resulting  mass  is  not  crystallized  at  all,  but  at 
most  crystalline,  i.  <•.,  made  up  of  minute  crystals  or  individuals 
of  each  species,  but  simply  aggregated  together. 

Th.it  such  is  the  explanation  of  many  crystalline  and  crypto- 
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iSf^<  mitHfraU,  and  while  the  masft  could  have  no  crystal  form  of 

it*  '^wn.  tho  mutual  ratios  of  the  resultinp^  compounds  would  l>e 

■••rv  ci*n«t!int  a*  the  pnxvns  of  decomposition  was  more  |)erfect. 

I:  ••ftt'ii  n-3iult<«  that  in  calculating  a  formula  for  a  so-called 

•{^  ;-^  thf  nr^ull*  of  analvHv^  of  H|>ecimenM  from  widely  distant 

J.- *l.tir*,  .nn«l  made  by  ditforiMit  |)ersons,  agree  remarkably  well 

^»^c!!lf'r.  while  ihe  atomic  nitio  is  »uch  as  to  resist  all  efforts  to 

(<r  uz  the-H.*  at*»m4  into  one  homogeneous  compound      Often,  too, 

XIk  «tudent  M-eH  elearly  that  he  is  de:ilin^  with  a  partially  decom- 

fo<^-^l  ni.T4»,  and  would,  |>erhaps  l>e  Justifie<l  in  writing  *ia,  per 

or.-.*,  .if  the  mineral  A  with  /#,  per  cent,  of  the  mineral  B  disnemi- 

iLi:««i   tliri»u;;h  it.**  but  it  is  obvious  that   he  must  assign  wide 

::3i:t«  to  •!  nnd  /•;  and  if  the  species  inisschs  that  patent  of  genuine- 

Er<"««.  rrv<«tal  furm,  uidests  he  define  those  limits  his  formula  loses 

lt«   VSkUr. 

Takf  the  case  of  •tmaltite.  This  mineral  has  very  well-markeil 
|4iy«:ral  pro|H.'rtie«  an^l  unmistakable  crystal  form,  and  is  an  arse- 
iia:«-  '.f  c«ib.ilt,  iron,  and  niekel,  but  its  |K»r  cent,  of  As  varie;*  from 
S'* ,«  r  'i-nt.  I  S.il\i*t:il  6i  Wertheim)  to  about  75  |)er  cent.  (Karnten); 
tihr  Tf.  iV.iui  II  |HT  Cfiit.  (KammeNU'rg)  to  20  jn^r  cent.  (Stro- 
mr\rt  .  the  Ni  from  0  |»er  rent.  (Varrentrapp  k  Stromeyer)  to 
i.*  ■"  Kaiiimt-NlHr::) ;  the  Fe  from  trace  (Kammelsberg)  to  18 
<*-*ra  K«»U'll);  Cm  from  u  |H*r  cent.  (Lange,  Booth,  Karsten,  &c.) 
\  *  t  \n.r  K'\'\\\.  i.lackri).  Be«*ides  tlie^e  very  large  varieties  of  eom- 
!•■•  i'li  Wutk*  nvv  fn-«juently  founil  other  elements  with  it,  such 
i,^  i'  :kii  I  S.  11* iw  i:»  a  formula  to  be  constructed  for  such  a 
:;.  ...  r»;  ' 

I  •  "Illy  rir«»iir«»r  is  to  the  K's,  and  wo  have  no  less  than  four 
Z'        *  '•:*  l" nil  111  u**  prnpos«'d  by  l>:ina,  under  one  of  which  every 

•  :  ■.  *  :•  \K-X  -AUAiy/A-A  rail  l»e  bnHiglii.  The  lirst  two  of  these  are 
r*  .  »  .  I*  :t'.;r:il,  and  ili(r«*r  only  in  the  different  proportions  in 
■  .  •  .•  :iii.il<>;:<>iin  «l<tiu-utH  Ni,  Co,  and  Fe,  replace  each  other, 
\-  ;.  .\  U-  wriUtii  K.\-..  Ibii  ilu'  nrxt  trron[)  (V)  has  the  for- 
•-.     1  ilA-   .   IIAh,  aii.l  ih,.  tliir.i  (D)  W.U    -  BAs,. 

I  '•  t :.  ii-iriy  of  t'ltt*  piv^iiiiipt  ivc  cvidciirc  against  such  a  niix- 
T  ••  I  :!»;«.  iii:  a  UautihihM'taluMlrnn  of  !>inaltite,  where  is  to  be  the 
.  •.  :  •  -  .  li  foi  iiMilaH"r  Whv  not  KAs  -  BA>«.  ♦  BAs,  -  I'tc.  ? 
A :.  •  **•  .;.  I  ;;  ut.i  be  w**!!  to  adopt  souie  more  definite  rule  for 
»%•  _-■,  :  ^'  Sirniutas  to  miiieraU  of  such  variable  coinpoHition  ^ 

^^  :  .••■.i  liaming  the^e  laws  certain  facts  can  l»e  assumed  on 
«        .   S'  I  »^-  iiii'iii:    Int.   If  th«re  in  no  single  chemical  formula 

•  ;.  .  n\\u*'^t'n  \\\v  rohHtitiiiioii  of  a  crvstallized  mineral,  then 
*.  it  r.  ti«  ia\  :<»  a  mixture.  2«t.  Its  form  i^»  deterinineil  by  the 
I'.  ,.•!.■»•  im.. .    .11  •piantity  t»r  in  cry-'talli/in:':  power,  or  both,  of 

-    .  !'   i?^    •  "ii^'.iiui  ittH.     ;;d.    The  ntiiieral   can   only  prcM-ni   its 
^   ••:."■!  •-  wlivh   tlie  f«»rei'^n   ingredients  are  prer»ent   under  a 
^  » .  :,  |-  r  •  •  li!. 

i  ..•    p.  Hi  »«-^.«l  1  MifMi  to  be  to  deduce  from  the  known  charac- 
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teristics  of  the  simpler  compounds  which  most  resemble  it,  to 
whicli  of  them  it  owed  its  morphological  properties ;  and,  having 
decided  this  question,  to  write  the  formula  for  that  mineral  as  the 
species,  and  consider  the  other  as  a  complex  variety  of  it. 

I  append  some  few  names  of  minerals  with  their  old  and  new 
rational  formulas  generally  compared,  and  in  addition  to  the  usual 
method  of  writing  these  new  formulas  I  have  added  that  form  of 
graphic  symbol  which  presents  fewest  typographical  difficulties. 


Old  Formula. 

New  Formula. 

Niccolite. 

NiAs 
NijAs, 

Ni"— As'— As'— Ni"  or  )  .. 
Ni'^     As^     As^:_.Ni'^or)  ^ 
•     As'".    Ni'^     Ni'^'    .As'" 
(NiJ^'As.'" 

NiSb 
Ni^Sb, 

Breithauptite. 

(NiJ^'Sb,"' 

(Cu,,Fe)S 


Bornite. 

(Cu.)."gS."^(Fe,)'^ 

(Cu,).nFe,"S. 

(Recalculated  from  one  of  the 
original  records  of  analysis.) 

Chalcopyrite. 

Cu,S  +  FeS  +  FeS,  (D)  (Cu J"=  S,"=  Fe/'  =  S," 

usually  Cu,S  +  Fe^S,  (Cu,)"Fe/'S, 

Bamhardite. 

2CuS  +  FeS  +  FeS,  (Cu,X"^S/'~iFe/'=S 

(Cu,),Fe,S, 

Calaverite. 

Te"=  A  u'"—  Te"—  Te"— 
— Au"'=Te" 
Au'"Te.."-.Te/'Au"' 
(Au"'Te,"), 

Miargyrite. 

Ag'— S"— Sb"'=:S" 
Ag'SV'S^" 


Au,Te, 


Ag,S  +  Sb,S, 


sciBsrcKs  or  Philadelphia. 


lis 


•cuS^si.  s. 


»•  >  •  A*,S 


okl  P<»nnnU.  New  Formula. 

(Anti  menial.)    Tctrahedrite. 

(^Cu  )"-z S/'=. Sb^— S"— Sb^'=  S,"=  (Cu,)" 

II  II 

CII  Cll 

(Cu.);'Sb,s, 

( A  rfrciiical.)     Tctraheilrite. 

(Cu,>":-=S,"=A8^— S"— Ar^=S;'=:(Cu.)" 

Ii  II 

S"  S" 

(Cu,),"A8,S, 

Witticbenite. 

M  u.S  .  Hi,S,  S"=.  Bi"'— S"— (Cu,)/' 

S3"     Bi"' 

(Cu,),"Bi,"'S," 
V  •/  -  iHn^  jivr«  the  atomic  ratio  of  Cu  :  Bi  :  S  : :  3  : 1  : 3.     From  his 
t'L'i.  r»i*-r!  '-i'  analyMd  (by  Schneider),  however,  this  ratio  is  4  : 2  :  5. 

Stromcverite. 

(Ap.ru  )S  (Cii,)".--s;'=   Apr,' 

((rii.)"Ajr,')S." 

V  •    -   1;..    :i*..fi.i    riMi»  f'\prc*Si-<l  in  Dann***  f«»niuilft  i-  Au'  :  Cu  :S  :  : 
:     ■..•*..'.  I-  If' 'III  Str<iim  y»  r***  jiiiHly^is  it  appear^  viTy  rli-arlv  »•«  1  : 1  :  1. 

I>ufreiiito. 
KarM«'ir»  An:llyM^  IV2. 

Ktiirn.;;!IO  O"-  Fe>'     O,"     P'^^0"] 

r 

L[k>ctbcnite. 
U'lU.po    .  HO  Fniiii  the  atomic  ratio. 

Cn:  I':  II  :()::2:  1  :  1  ::» 

Olivfiiito. 
Kun    I'.Ah.O   .  IIO  ((H'Cii/'jAOO"), 

('»;'   (>.   As'— (>'•— ir 


•.-..(II.O), 
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Old.  Formula. 


2CuO.CO. 


(Cu,),A8, 


New  Formula. 


Malachite. 


Cu,"^0,"=C'^+aq      * 


Domeykite. 


Dyscrasite. 


Ag,Sb 


A8'"~(Cu,),"-A8'" 
(CuJ,"A8/" 

Sb^'lAg, 


Calculated  from  original  re- 
cord of  analysi8  by  Kammels- 
berg  (No.  9  in  Dana). 


FeA8, 

Leucopyrite. 

•  •  A8'     Fe"     A8' 
Fe"A8/ 

Linnseite. 

2C0S  +  C0S, 

Co"     S,"     Co'^'     S,"     Co" 
Co,S," 

Skuttcruditc. 

C0A83 

A8,'-Co'^— Co'^  -As,' 
(Co,)^'A8,' 

(Ag,Au)Te, 

Sylvanite. 

Ag'Te"— Ah"'— Te" 
(Ag'Au"')Te," 

Jainesorfitc. 

L>(Pb,Fe)S  +  Sb,S3 

Pb"     S,"     Sb'"     S"     Pb" 
— S"— Sb'"— S" 
with  Fe  replacing  Pb,  or 
Pb,"Sb,"'S," 

Clialcostibite. 

Cii,S  +  Sb.^S3 

(Cu,)"— S,"— Sb.'":   S," 
(Cu,)"(Sb"'S,"V 

Bournonite. 

3(Cii,,Pb)S  +  Sb,S, 

Sb"^:.  :S," -Pb,"— S"— Sb"^— 
(Pb,"{Cu,)")(Sb"'S,"),"' 
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Old  Formula.  New  Formula. 

Stephanite. 

5AgS  +  Sb,S.  Ag3'lS,"lSb^ 

Ag,'Sb^S," 
X-te — Dana*s  first  record  of  analysis  by  H.  Rose  gives  atomic  ratio  of 
Sb :  S  :  Ag  :  :  1  :  4.3  :  5.2,  but  tbe  indications  are  of  a  compound  as  above. 

Sartorite. 

PbS  +  Sb,S3  Pb"==  S,"=  Sb^"  i£  S," 

'Pb"(Sb"'S,"), 

Brocbantite. 

From  Forchbammer*8  Analysis  (D  3). 
{3CuO.SO,),+  CuO.HO  Tbe  ratio  of 

Cu  :  O  :  S  :  H  :  :  3  :  9  :  1 :  6 
bence 

+  aq 
bence  Ca3"S^'^0,"+{Hp)3 

Change  of  Habit  in  Smilacina  bifolia. — Mr.  Thomas  Meeiian 
mnarked  tbat  tins  plant,  as  was  well  known,  was  usually  terres- 
Irial,  preferring  generally  tbe  vicinity'  of  large  trees.  It  propagates 
iUelf  by  underground  stolons,  advancing  but  a  few  incbes  eacb 
%nbou  ;  the  stolons  of  tbe  preceding  year  dying  as  soon  as  a  new 
one  was  made,  lie  had  recently  seen  a  case  where  tbe  stolons  had 
»]viDced  from  the  ground,  and  up  the  trunk  of  a  large  chestnut 
tfte,  to  tbe  height  of  about  two  feet ;  the  original  stolons  for  sev- 
eral years  back  having  died  away,  and  the  plant  taken  in  a  purely 
epiphytal  character.  The  roots  and  stolons  mostly  had  penetrated 
tiie  coarse,  rough  bark  of  the  chestnut  tree,  the  leaves  only  being 
duedy  visible.  The  fact  is  trifling,  and  in  old  times,  perhaps,  * 
hardly  worth  recording;  but  in  these  days,  wlicn  the  change  of 
ebaracter  in  connection  with  tbe  evolution  of  form  had  such  a 
{eoeral  interest,  even  this  was  worth  recording. 


July  14. 

The  President,  Dr.  Ruschenbergeb,  in  the  chair. 

Seren  members  present 

Tke  following  papers  were  presented  for  publication : — 

**Qn  Fertilisation  of  certain  Flowers  tlirough  Insect  Agency, 
■1  other  Matters  Botanical.''    By  Thos.  G.  Gentry. 
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"  Description  of  a  new  species  of  Helix."    By  Jas.  Lewis,  M.D. 

'^  On  some  Batracliia  and  NematQgnathi  brought  from  the 
Upper  Amazon  by  Prof.  Orion."    By  Edw.  D.  Cope. 

The  resignation  of  Mr.  N.  E.  Macomber  as  a  member  of  the 
Acadep^y  was  offered  and  accepted. 

Prof.  Cope  stated  that  the  snakes  of  the  genus  Storeria^  B.  and 
0.,  are  viviparous  like  Eutsenia  and  other  trDpidonotine  genera 
to  which  they  are  allied.  He  had  frequently  made  this  observa- 
tion, but  had  not  placed  it  on  record  so  far  as  he  knew.  He  also 
stated  that  the  Colorado  potato  beetle  had  probably  terminated  in 
its  eastern  migration,  as  it  had  appeared  pretty  well  distributed 
in  New  Jersey  the.  present  season. 

Prof.  Cope  gave  a  synopsis  of  the  result  of  his  work  in  connec- 
tion with  Hayden's  United  States  Geological  Survey  of  the  Terri- 
tories during  the  season  of  1873.  He  stated  that  the  investigation 
covered  principally  the  paleontology  of  the  cretaceous,  eocene, 
miocene,  and  pliocene  periods  in  Colorado.  The  whole  number 
of  species  of  vertebrata  obtained  was  one  hundred  and  fifty,  of 
which  ninety-five  were  at  the  time  new  to  science.  The  cretaceous 
species  tvere  both  terrestrial  and  marine,  and  the  miocene  were 
most  numerous.  These  numbered  seventy-five  species,  of  which 
fifty-seven  were  new.  They  embraced,  as  especial  additions  to  the 
fauna,  numerous  reptiles  and  Mammalia  of  all  the  orders,  espe- 
cially Insectivora^  Rodentia^  and  Carnivora.  Important  additions 
were  the  gigantic  horned  Symhorodons^  and  numerous  very  small 
ruminants  allied  to  the  Tragulidse,  He  stated  that  the  discovery 
of  the  latter  added  a  stronger  resemblance  to  the  miocene  of 
France  than  had  been  heretofore  supposed  to  exist.  The  existence 
of  Elotherium  and  Anchitherium  gave  the  fauna  somewhat  older 
facies  than  that  of  France. 

He  stated  that  the  only  genus  of  lizards  that  could  be  well 
analyzed  is  the  Peltosaurus,  Cope,  and  that  this  proves  to  be  a 
member  of  the  existing  family  of  Gerrhonotidae^  which  is  now 
confined  to  Mexico  and  California.  Hence,  like  many  rodents, 
but  unlike  the  higher  mammalia,  these  miocene  lizards  had  con- 
tinued with  but  little  modification  to  the  present  day. 

He  also  discussed  tiie  age  of  the  Bridger  eocene,  stating  that  it 
had  been  originally  termed  miocene  by  the  geologists  of  King's 
survc}',  and  later  lower  miocene,  or  upper  eocene,  by  Marsh.  He 
had  published  it  as  eocene  in  1872,  and  contended  that  it  presented 
features  which  indicate  a  somewhat  earlier  age  than  that  of  the 
Paris  basin.  He  said  that  there  were  numerous  parallels  of  cor- 
responding genera  in  the  two ;  the  Mesovyx^  PalseosyopSj  Hyror- 
chyus^  Acheenodon^  Hyopsodus^  and  Anaptomoiyhus^o^  the  Bridger 
formation,  represented  the  Hyaenodon^  Palaeotherium^  Lophiodon^ 
Anthracotheriumj  Hyracotheriiim^  and  Adapts  of  the  Paris  basin 
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respect ivelj-.  The  former  was,  however,  entirely  peculiar  in  its 
E*ffnijtilh'(fx^  Bathmodonfidse^  and  Anchippodontida:^  and  in  its 
limost  entire  want  of  artiodactyles  (none  with  crescent-bearing 
teeth),  while  the  French  eocene  possessed  non- ruminating  artio- 
dactyles, with  crescent-bearing  teeth,  in  its  numerous  Anoplotherii- 
</«  and  Hyopotamidat,  lie  concluded  that  there  were  good  reasons 
for  regarding  the  fades  as  older  than  that  of  the  Paris  basin. 


July  21. 
The  President,  Dr.  Ruschenberoer,  in  the  ch^ir. 
Nine  members  present. 

Prof.  Persifor  Frazer,  Jr.,  made  the  following  remarks :  The 
cnl-cutting  machine,  designed  by  Mr.  Jas.  Brown,  of  Brazil,  Ind., 
ud  photographs  of  which  were  kindly  sent  me  by  the  inventor, 
ud  are  herewith  offered  for  the  insi)ection  of  the  members,  con- 
uid  of  a  steel  or  iron  wheel  set  in  a  frame,  connected  witli  the 
poeomatic  engine,  which  runs  in  rails  laid  parallel  to  the  face  of 
the  heading,  which  in  this  case   may  be  several  hundred  yards 

On  the  outer  periphery  of  this  wheel  are  arranged  twenty-  or 
Airtj  triangular-shaped  pieces  of  steel,  united  with  it  at  one  of 
tber  apices  by  a  pin.  In  the  middle  of  the  opposite  side,  which  is 
cvrerl,  are  firmly  fixed  chilled-steel  teeth,  which  set  themselves 
\k  frictioD  against  the  coal  to  the  proper  position  for  cutting,  as 
the  wheel  is  rotated  to  the  right  or  left.  The  motion  is  imparted 
Ijf  means  of  a  small-toothed  wheel  which  moves  in  raekwork  on 
tk  imder  surface  of  the  wheel. 

Hie  machine  is  suitable  for  the  soft  coals  of  jointed  structure 

{it^  the  black  coals),  and  is  operated  by  causing  the  machine  to 

RfolTe  against  the  face  of  an  exposure,  and  at  the  same  time 

faw  itself  forward,  bj*  means  of  a  rack  and  pinion  attachment, 

\^  lit  middle  rail.     When  it  has  undercut  the  coal  as  far  as  it  can, 

'  I  it  caused  to  move  sideways'  along  the  pair  of  rails  first  mcu- 

until  It  has  cut  a  channel  an  inch  or  two  high,  four  and  a 

feet  deep,  and  as  long  as  the  breadth  of  the  heading.    The 

of  ooiml  are  thus  separated  from  the  rest,  except  on  two 

Tis^  the  upper  and  the  rear  sides,  and  a  skilful  miner  can 

down  with  the  pick  huge  cubical  blocks,  which  arc  com- 

*,  and  suffer  less  loss  by  attrition  in  transporta- 


it  is  an  pnenmatio  machines  the  escaped  air  aids  materially  in 
the  mine. 
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July  28. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Six  members  present. 

On  report  of  the  committees  to  which  they  had  been  referred, 
the  following  papers  were  ordered  to  be  published : — 


BESCBIPTION  OF  A  NEW  SPECIES  OF  HELIX.  ' 
BY  JAMES  LEWIS,   M.D. 

Helix  (Mesodon)  Lawii,  Lewis. 

Shell  umbilicated,  subglobose ;   epidermis  pale 
X     corneous,  thin  and  delicately  striate ;  spire  but  a 
J  _~^^=^         little  elevated;  suture  quite  distinctly  impressed; 
i     -  whorls  nearly  five,  the  last  a  little  expanded  and 

then  conspicuously  contracted  as  it  approaches  the 
peristome ;  peristome  white,  reflected,  rather  nar- 
row, scarcely  thickened,  the  margin   being  some- 
what sharp;   aperture  well   rounded,   elliptically 
lunate,  scarcely  less  in  area  than  the  unexpanded  portion  of  the 
last  whorl,  and  scarcely  modified  by  the  presence  of  a  narrow, 
slightl}'  curved,  slightly  elevated  lamellar  tooth  on  the  parietal 
wall ;  umbilical  region  but  a  little  impressed  ;  umbilicus  narrow, 
deep  and  scarcely  contracted  by  the  proximity  of  the  reflected 
lips;  base  somewhat  convex.      Greater  diameter  5.9,  lesser  5.3, 
alt.  3.6  mm.    A  smaller  specimen — greater  diameter  5.6,  lesser 
4.0,  alt.  3.5  mm.      Found  among  roots  of  strawberry  plants  in 
fields  near  Hayesville,  Clay  Co.,  N.  C.     Miss  Annie  E.  Law. 
Cabinet  of  Isaac  Lea,  LL.D.,  Philadelphia. 
Cabinet  of  the  Academy  of  Natural  Sciences,  Philadelphia. 
Eemarks,     Under  the  present  S3'stem  of  classification  the  above 
described  shell  will,  no  doubt,  be  regarded  as  coming  within  the 
limits  of   the   subgenus  Mesodon.      Possibly  a  revision  of  sub- 
genera might  with  propriety  be  made  to  set  this  species  apart. 
The  shell  is  about  of  the  size  and  form  of  helicina  (Ologyra) 
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f'-i'-nM/a,  Ssj«  bat  will  at  once  be  rlistiDguished  by  its  somewhat 
tuMliKYiit  aspect,  its  umbilicus,  anil  the  noticeable  lamcUiform 
toocb  CO  the  parietal  wall.  Heganle<l  as  l)elonging  in  the  sub- 
rnu  Jf''^ •/<'»,  it  will  at  once  be  recognize<l  as  tlic  most  diminutive 
kft(i«c  memlwr  of  the  group.  It  is  not  witliout  importance,  in- 
Msucb  a4  it  inon*ases  the  list  of  rare  species  referable  to  Meso^ 
i  %  h%T\'U*fnrv  found  in  Cherokee  Co.,'  X.  C,  a  portion  of  which 
vm:<n  f*jrm%  mhai  is  now  known  a»  Clay  County.  The  shell 
a&  *<ant^]y  liC  confounded  with  any  known  species.  At  the  re- 
^sMt  nf  Mr.  lA^a  (who  refers  the  shell  to  me  for  description)  I 
:^sae  tLt*  ^fieeieA  in  honor  of  Miss  Annie  E.  Law,  whose  earnest 
iVn  tn  tLi»  <U'partment  of  zoology  merit  a  much  higher  recog- 
t:tX'C  than  thi*. 

Hr::z  (  .arkii.  I.<s,  llrlix  Whcatlrvi,  Blanil.  KIclix  Christy!,  Bland. 
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ON    SOME    BATBACHIA   AKB    NEMATOONATHI    BBOUOHT    FBOM   THE 

TTPPEB  AMAZON  BT  FBOF,  OBTON. 

BY  EDWARD  D.  COPE. 

BATRACHIA. 

XTBOBELA. 

Oedipus  altamaioniouB,  sp-  nor. 

Represented  by  three  specimens.  These  are  of  slender  form 
with  long  tail  and  weak  limbs.  The  digits  are  palmate  to  the  tips. 
The  head  is  an  elongate  oval,  and  its  width  enters  the  length  to 
the  groin  more  than  six  times.  The  end  of  the  muzzle  is  tumid, 
and  notched  in  the  middle ;  the  external  nostril  pierces  each  tumidity 
above  the  lip.  The  vomerine  teeth  are  in  two  short  arches  meet- 
ing in  the  middle  and  not  extending  outwards  beyond  the  inner 
margin  of  the  inner  nares.  Parasphenoids  numerous,  the  patches 
not  distinguished  anteriorly.  Thirteen  costal  folds,  the  oppressed 
foot  and  thin  limbs  each  extending  over  four  of  them.  Tail  swol- 
len at  the  base,  a  vertical  oval  in  section.  A  groove  along  the 
median  line  of  the  back  and  tail.  Dermal  pores  numerous.  Color 
uniform  dark  brown. 

Total  length  of  a  small  specimen  .082  m. ;  of  head  and  body, 
.040 ;  of  head,  .007  ;  width  of  head  behind,  .005 ;  length  of  foot  limb, 
.007.     Length  of  head  and  bodj^  of  a  larger  specimen,  .050. 

This  is  the  most  southern  known  salamander,  the  first  disco- 
vered south  of  the  equator. 

From  Nauta. 

ANURA. 

BUFONIFORXIIA. 

Bnfo  agna,  Dand.  * 

Bufo  narions,  Spix. 

Bnfo  margaritifer,  Laur.  Otilophus  Cur. 
Bufo  grannlOBUB,  Spix. 
From  the  Maranon. 

Arcipera. 
Phyllomednsa  Boleroderma,  Cope.    Proceed.  Acad.  Nat.  Sci.,PhiIa.,  1868,  p.  112. 

From  Nauta. 
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Cop*.  loc.  cit  .  p.  113. 


FkXkfMvymt  fttUtlit,  tp  nor. 

«ff-  zataI  a|>|»oanioce  and  size  much  as  in  Phyllomedusa  hicolor^ 
\</L  \'..ir\'  ih  D4»  trace  of  parotid  gland  or  line  of  crypts.  The 
j-.jT!.«-rit  of  the  Upper  surfaces  extends  on  the  humerus  and  the 
<-;t*  f  :wm  t»»e*  of  both  limbs.  Vomerine  teeth  present.  Pal^Mibne 
Xr  :  :^  :;.i;lalr  ;  no  dermal  procenses.  Tympanum  a  vertical  oval 
-•  i*'of  ! he  diameter  uf  the  eye.  MuKzle  short,  oblicpiel}*  trun- 
cAXr  :•*  I;p.  It  i»  n*aehed  by  the  ellK>w  of  the  extended  fore  limb; 
1^4-  £.t«  1  only  r(*aeheb  the  front  of  the  orbit.  First  Gnger  oppos- 
a'  .c  .  fiT^t  t4ie  h»n;;er  than  second  ;  third  with  very  small  dilata- 
t.  ;-.  >iJiH'ri«»r  t«urfai*es  blue,  sides  yellow,  with  vertical  purple 
i«r«.  rt.iirtalei!  surfaces  li^ht  maroon,  with  yellow  spots;  on  the 
J-  -»:•  r!..r  fai-v  of  the  femur  in  two  series.  Belly  and  throat  sea- 
fr\*  I..  :iii«|»«.:tfil.  LowiT  lip  yellow  Iwrdercd  ;  upper  lip  without 
a«:^  ?..•-.     rppvr  eyelids  yellow  lK)nlereil. 

>»  :*  ^ujooth  above,  sidles  coarsely,  belly  finely  areolate.  Fore- 
arm., ,1  otitrr  lot*  with  :i  narrow  vellow  line  on  the  outer  mar<^in. 
A  *  r:  -.^r  ••ij^  abovi- v«*nt.  Len^rlh  of  head  and  body,  .Of)!;  of 
•  ai  ,:!r  of  Jaw-*,  .nir, ;  width  of  head  at  anjj:le  of  jaws,  .020  : 
jr    .         '   ''.-re  '..III!.,  .010:  of  hind  limb,  .osO;  of  hind  foot,  .030; 

\  N|'-\;.''.iij»!«a.  Peru. 

P^.ix«<:p:;»t  lomopUrnni,  Cv|«.  I.'C   cit  .  i<    112 

\      .'.  i:ii;:  at    N:iuta. 
|TT«;>e-M  pBACtAtat.  I*au>lio.  [»um    Dibr.,  Tiii.  ^J2 

l«7t.VAi  crcpitAn.  Wi^l    Ilrijr   Nufur^r   Krai  .  i    !»25 
}        ■  .    N:i  /,. 

|t,i.*.--^i  I  «tlr-a,  I'.T.i.h- '.    rt  I.LtV    Vi-Irn    Mr-l-1.  Nat    F««rruiiJj,'  Kj'»1-t'i»li.i*ii. 

'.  '  .i!;.   :\!1.»-1  t<».  if  not  [•biitiial  with  llii^J  s|iiTiis.      Fn»:ii 

N 

Cti'.r.v.r.A  ^cigriphicam.  ^\\x    •.'•■|r,  J-urn    Acad  .  Phila  .  I*"*i7.  2i'.'i 

I    .  ^    ;   <  k  .4. 

Il«.4  =.ftfaer»U.  luuiib.  C-.|>v.  l*r(^-*eU    Acaiiriuj.  I'bila  .  \^f»^,  \>    HI. 
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H7U  lencophrllsta,  Beirdi ;  tun.  Ii/pica  at  triaagiiUia,  Gthr. 

Nauta. 
OitMcepbalni  pluitMpi,  ip-  dot- 

A  rather  elcnder  species,  vith  long  limbs,  and  the  general  pro- 
portioue  of  tlie  species  of  Hypsiboas.  Hend  broad  and  plane  on 
the  upper  surface  to  tbe  straight  and  rectangular  canthus  rostralis. 
Loreal  region  nearly  vertical.  The  fro n to-parietal  bones  are  ossi- 
fied, and  the  nasals  meet  on  the  middle  line ;  tticir  superior  surface 
is  rugose  with  ossific  deposit,  which  in  some  cases  assumes  the 
form  of  radiating  ridges,  but  nowhere  penetrates  tlie  free  derm. 
The  lateral  margins  of  the  fronto-parietals  are  indicated  by  deli* 
cate  angular  ridges  incurred  posteriorly.  The  vomerine  teeth 
form  two  curved  transverse  series  between  tbe  posterior  portionB 
of  the  inner  nnrea,  the  angle  forwards  the  outer  limb  a  little  longer. 
Choame  very  large,  ostia  pharyngea  half  the  size.  Tongue  oval, 
bound  behind.  Eye  large  with  transparent  palpebra,  its  diameter 
equal  to  the  space  between  it  and  the  nostril,  one-fourth  greater 
than  that  of  the  large  membranum  tympani,  and  one-fourth  less 
tlian  the  frontal  width.  Belly  and  sides  coarsely  areolate,  back 
minutely  tubercular.  A  short  tubercular  fold  from  orbit  to  behind 
scapula.  Fingers  free;  toes  webbed  to  the  base  of  the  penul- 
timate phalange  of  the  fourth  digit;  first  (least)  toe  webbed  to 
disk.  Tbe  heel  of  the  extended  hind  limb  extends  beyond  tlw 
muzzle  by  the  diameter  of  the  tympanum.  No  dermal  fringes  01 
processes. 
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This  is  the  fourth  species  of  the  genus  Osteocephalus^  Fitz,  and 
differs  from  those  previously  known  in  the  absence  of  palmation 
of  the  fingers,  weaker  cranial  crests,  straight  canthus  rostralis,  etc. 

From  Nauta. 

leytflfis  fuMreuft,  sp.  noT. 

Vomerine  teeth  in  short  fascienti  between  the  choanse.  Fingers 
free.  Head  oval,  muzzle  narrowed;  eyes  small,  diameter  equal 
length  to  muzzle  and  less  than  frontal  width,  twice  diameter  of 
tjmpanic  membrane.  Hind  limbs  long,  the  heel  extending  to  con- 
siderably beyond  the  end  of  the  muzzle.  First  (inner)  toe  nearly 
free ;  longest  webbed  to  base  of  penultimate  phalange.  Arcola- 
tion  of  belly  fine,  back  with  a  very  few  scattered  elevations.  Dark 
bfown  or  blackish  with  a  broad  black  cross-band  between  the  eyes 
tnd  several  across  arm,  femur,  tibia,  and  tarsus.  Femora  uniform 
behind;  a  few  black  spots  on  the  posterior  part  of  the  side. 
Throat  and  breast  black  punctated. 

Length  of  head  to  angle  of  lower  jaw         .        .        .        ^       .012 

'*      of  head  at  angle  of  lower  jaw 015 

**       to  vent 044 

Width  of  sacrum 008 

.     Length  of  hind  leg 073 

"foot 030 

"  "        tarsus 013 

Distinguished  from  other  species  of  the  genus  by  its  long  lec^. 
From  Moyabamba,  Peru. 

leytfpiB  alltnii.  Cope,  Proceed.  Amer.  Philos.  Soo.  1869,  p.  162. 

From  Nauta  and  Moyabamba. 

tcjttpii  eryptanthiu,  ip.  hot. 

Allie*!  to  the  last  species,  but  with  non-elongate  flat  head,  and 
different  coloration.  The  head  is  a  long  oval,  and  the  diameter  of 
the  eye  is  only  three-fiflhs  the  length  from  its  border  to  the  cx- 
lemal  nostril,  about  .75  the  interorbital  width,  and  one  and  oue- 
hilf  times  that  of  the  membranum  tympani.  Vomerine  teeth 
between  nares.  The  heel  of  the  extended  hind  limb  marks  the 
half  the  distance  from  orbit  to  end  of  muzzle.  Fingers  and  first 
toe  free.  Uniform  dark  brown  above,  sides  and  gular  region  brown 
§pe«:kled.  Groin  and  concealed  surfaces  of  hind  limbs  black,  with 
fahllant  yellow  spots,  three  on  the  under  side  of  the  tibia,  two  on 
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tbc  posterior  face  of  the  femur,  and  one  large  confluent  one  on  th 
front  of  femnr  and  groin,  which  is  on  ttio  former  notched  above  b; 
two  or  tlireo  hlack  spots. 

It. 

Length  of  head  and  body 044 

"      of  head  to  angle  of  Jaws 015 

Width      "        above  angle  of  jaws 015 

Length  of  hind  limb 070 

"         "foot 030 

"         "       tarsus 018 

From  Nnuta. 

The  species  of  this  gcQus  may  be  divided  as  follows  : 
Fingers  webbed.  8.  wmilotut. 

Fingera  free.  8.  auraiitiaeui 

Heel  cxlunUing  to  beyond  muzzle.  8.  fuimreui. 

llerl  not  reaching  end  of  muzzle. 
Sktn  smooth  above,  8.  allenii. 

8.  a>»ig7tata$. 
S.  er]iplanthit$ 
Skin  arrolatc  above.  S.  ruber. 

8.  aeumifutliu 
Boytopii  amantiotQi,  Dnudin. 

Nauto. 
HDtotrBHia  marinplatam,  D«Tin.  Bibi.  Evp.  Oan.  Tlii.  5S8. 

Nauta ;  in  two  specimens,  tlie  ethmoid  is  uuossified  above,  wbQ 
there  in  no  fron to-parietal  fontanelle. 
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rTervwhrrc  «inonth  oxc«»pt  in  tbo  following  regions  of  the  upper 
•vr'a'^.  A  *trnnii  elovate<J  foM  from  the  siiix»rciliarv  bordor  to 
Tl*  r.ji;in.-il  ;^'!:in«l,  U*low  which  on  the  Roapulnr  rojrion  is  a  boss 
'  W«  .1  :»;ir..!:'l  ::l»n(l :  A  fold  from  the  inner  bonier  of  the  evelid 

■  * 

•*. ■  !*  •  *  :»■!  iif  \Uv  •*:u'ral  <1ia]>ophy8is :  a  fold  from  the  end  of  the 
m-rj'.t'  :■»  th*»  i*n«l  of  the  (mk'cvx  on  the  me<lian  line.  A  short 
C'-r.  1-  :uU«n  !»'  ftand*^  al  its  extremity  on  the  muzzle.  Edije  of  the 
«w>-f'»w  with  thriH»  d«Tninl  processes  or  *'  horns.'*  There  is  a  ridge 
«it*  r..i.!i::  a!««ni:  ihi*  inner  border  of  the  large  choann*  which  sup- 
f^.rT-  I;.'  Tuth  Tontruc  ii  long  oval,  notched  posteriorly.  The 
c.  i  lit-  f  f  tl.«*  forearm  marks  the  end  of  the  muzzle,  and  the  hceU 
\tfe  i\n:i*ani]m.     Digits  all  entirely  free. 

•  "...r  .tUivr  lirown ;  bolow  pure  white;  sides  pure  black,  the 
c  '.-r  rxtonding  on  the  siiles  of  the  abdomen  and  then  passing 
rv'-!.d  :u  fr-»ul  of  the  femora,  thus  inclosing  an  anchor-shaped 
•;  a.*  •  f  white  A  black  **pot  on  the  posterior  part  of  the  inguinal 
g'.ax^i  .  fiupira  Udiind  with  a  l»hick  band  from  one  ]X)[)liteal  region 
t'.t  '.!.e  €tli«r.  From  this,  black  bands  extend  to  the  end  of  the 
<^-  t  ^  \.  •  ht»  :iiTo^n  the  femur  alK)ve,  an<l  a  broad  one  across  the 
fra  r  ':•*!••»,  nr:ir  the  knet».  Tibia  lu-low  black,  with  a  yellow 
:   •»■   .ii.  I.     I.iuib-  .'iliMve  bniwn;  foreleg**  black  and  white  spotted 

:    ■  .■  .  ■  I  h.  :il  ar  \  >■...«>• 0:W 

•••  ir.j'.' *  It!"  in.iiiili!>le nii 

\\  •*  ...       *.  ..  01 '2 

^      ...    .i  ••■   I'Ti    .  1.1  I        .  .  .  .  .  .  .  .  i^'*  I 

•  I  ii  ii'l  .  11. If 04.*» 

•  •!  Ii.!i  1  l'.--t ir2'2 

•  ■:iir-i> <H)s 

Two  *i^  rinjiii^  froui  NaJita. 

T:  •  ■;•  rrnal  \\\*  iv  tii^»Ui;li  -tronjj  are  easily  lost  by  sln't<'hinir. 
CjtierkAOipbtti  vmaricvi,  m    r."T 

!••:;.  I  k«-  *»'  ij  hi'.j.tijt.  The  tympanic  membrane  waiitiiiLj  and 
!*•■  t  \  ii.)  .iti:<-  I  Itrtiiilir  iK'iMipinl  by  mu'^cle.  O^tia  pliarvni:<*a 
!..  :  -.s-  .  •!i»:r  ib-ptli  ijot  a-^iertaiufd.  Vomerine  fuM'ieuli  nniiute, 
a:,  i  '- ♦«!  »■:*  tJif  -mnll  elii>;tit;e.  Tontine  nMin<l,  ext4'n«ively  free. 
1.%' .  11  iii!f."iijit  ut  larvrelv  frti'  and  overhiuiLrini;  tin-  Io\v<*r  j;iw. 
\  .  .  *u  niririi  Lionil.  eni:iri;iiiat«-  baM*  osm'Ou«».  Limbs  short,  the 
'.•-  ■  r*  ai.ln.-»  a*H>ui  lo  the  anjrh*  of  the  mouth.     Fin^rers  free,  toes 
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half  palmate ;  a  free  border  on  the  inner  side  of  the  tarsus,  and 
outer  side  of  outer  toe.  Skin  smooth  except  a  few  small  tubercles 
on  the  occipital  region.  In  the  male  there  are  numerous  small 
horny  points  on  the  breast,  and  a  large  horny  plate  on  each  thumb, 
whose  surface  is  roughened  with  crowded  projecting  points. 

Color  olive-brown  above,  lighter  brown  below;  one  specimen 
has  a  few  scattered  yellow  spots  above. 

u. 

Length  of  head  and  body 048 

*^      of  head  to  angle  of  mandible 012 

Width      "        at     "  " 018 

"         "         interorbital 004 

Length  of  fore  limb 025 

*»      of  hind  limb    . 068 

*»      of  hind  foot 032 

*^      of  tarsus 012 

Two  specimens  from  lake  Titicaca. 

This  species  has  a  much  less  depressed  head  than  the  C.  mar- 
vioraius^  and  probably  a  less  developed  auditory  apparatus,  and 
vomerine  tooth  series.  The  coloration  is  entirely  different.  The 
C.  fasciatus^  Peters,  is  equally  distinct,  judging  from  the  descrip- 
tion. 

Hylodes  Buloatns,  sp.  nov. 

Distinguished  for  its  very  wide  head  and  rugose  skin.  The 
form  is  stout,  but  the  hind  limbs  rather  elongate.  The  maxillary 
borders  are  so  expanded  as  to  give  the  tympanic  disks  a  partly 
vertical  exposure.  These  are  vertically  oval,  the  diameter  a  little 
less  than  that  of  the  orbit.  The  latter  is  a  little  less  than  the 
length  to  the  anterior  nares.  Choance  largo,  but  little  larger  than 
the  ostia  pharyngea.  Vomerine  teeth  in  two  short  curved  series 
entirel}'  behind  the  choanre,  and  not  extending  outwards  beyond 
their  middle  ;  they  approach  nearly  inwards.  Tongue  round,  entire, 
one-third  free.  Fingers  very  short  without  expansions.  Heel  of 
extended  hind  limb  to  nares ;  expansions  of  hind  toes  well  marked, 
with  T-shaped  phalanges.  A  peculiarity  of  the  species  is  seen  in 
the  strong  ridge  that  extends  along  the  superciliary  border  to  the 
posterior  border  of  the  cranium,  inclosing  a  groove  with  its  fellow. 
Skin  below  areolate  on  the  belly ;  above  with  numerous  short, 
generally  symmetrical  folds,  two  of  which  cross  the  suprascapular 
region,  two  on  the  sides,  two  on  each  side  the  back,  etc.     The 
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sidles  of  the  head  from  the  orbit  to  the  angle  of  the  jaws  is  covered 
with  closely  placed  tubercles  giving  a  rugose  surface. 

Color^  deep  brown  above,  white  below.  Limbs  crossbarred  with 
brown ;  femora  pale,  marbled  behind.  Lips  without  light  border ; 
a  pale  spot  below  the  interval  between  orbit  and  tympanum. 

Length  of  head  and  body 047 

"     of  head  to  angle  of  jaws 016 

Width  of  head  at  angle  of  jaws 025 

*'     ofheadatinterorbital 004 

.  Length  of  fore  limb         .        .        .        .        .     '    .        .    .024 

*'      of  hind  limb         . 075 

"      of  foot 034 

'*      of  tarsus 014 

From  Xauta.     Evidently  allied  to  the  Strabomantis  biporcatus^ 
Peters. 

LithodytM  eonfpicillatOB,  Gthr.  Batneh,  Brit.  Mas  ,  92,  Var. 

*•  Santarem,  Brazil,  No.  141." 

TUetomantis  rhodostima,  sp.  dot. 

General  form  ranoid,  with  oval  head  and  full  and  truncate  muz- 
zle.   The  head  of  the  extended  hind  limb  reaches  to  the  posterior 
bonier  of  the  orbit.    Tympanum  .66  the  size  of  the  eye,  which 
equals  in  terorbital  width  and  length  to  nostril.    Vomerine  teeth, 
in  two  short  curved  series,  on  a  transverse  line  behind  the  nares, 
and  extending  upwards  as  far  as  their  inner  border.     Their  size 
a  little  exceeds  that  of  the  ostia  pharyngca.     Tongue  elongate 
oral,  largel}'  free.     Skin  smooth  above  and  below.     Toes  before 
and  behind,  with  well-marked   dilatations,   and   without  dermal 
margins.     Color,  above  uniform  brown,  below   whitish;   muzzle 
Mackish  to  the  orbits ;  femora  dark-brown  behind.    A  rose-colored 
spot  in  the  groin,  one  on  the  superior  face  of  the  femur,  two  on 
the  inferior  face  of  the  tibia,  and  one  on  the  superior  face  of  the 
tarsQs. 

M. 

Length  of  head  and  body 045 

**      of  head  to  angle  of  jaws 014 

Width  of  head  at  angle  of  jaws 015 

"      of  head  between  orbits 004 

Length  of  fore  limb 026 

*'      of  hind  limb 059 

'*      of  hind  foot 029 

*'      of  tarsus 012 


128  PBOCEEDINOS  OP   THE   ACADEMY  OF 

Out'  S|>eciinen  fiom  Nauta. 

TIjis  species  bns  the  cranial  structure  tiud  xipliiKternnl  style  ot 
Ci/slignalhun,  but  the  T-slmped  itlialaiiges  and  disks  of  HijUhUs. 
The  I'lectromantig  icagneri,  Peters,  I  have  examined  in  Muuich, 
and  find  it  to  be  closely  allied  to  Cystignatkvsi,  so  far  as  ext<imal 
appearances  are  concerned,  but  fuilher  than  tliis  I  could  not  ex- 
amine. It,  however,  lias  digital  dilatations,  and  I  refer  the  present 
species,  provisionally,  to  the  same  genus,  suspecting  that  such 
course  will  Iw  warranted  by  a  fuller  iuYestigation  of  the  type  spe- 
cimen. As  here  defined,  it  bears  the  same  relation  to  Cystignalhus 
that  Hyiorana  does  to  Rana. 

Cyltignathna  hallOwsUU,  Cope,  Proo«d.  Aondctn;,  Fhilmlii..  ISfiS.  lU.     Ilylodu 
halhuiliii.  Cope,  I.  c.  18B2,  p,  153.    ■ 

A  variety  from  between  Dalso  Puerto  and  Aloyabamba,  Peru. 
OnatbaphTia  oeellata,  Linne ;   Seba.  pi.  76,  flg.  1.     Cytiignathnt  lahyriHihinti, 
Dum.  Bibr.  Cattelniin.     PUartdtma  laiynntkita,  Qthr. 

p'rom  Nniita. 
OuatbophyiBi  rnbida,  ap-  dot. 

A  much  smaller  si^ecies  thon  the  preceding,  represented  by  two 
males  and  a  female,  the  former  with  the  nu]>ttal  spurs  largely  de- 
veloped. The  metacarpus  of  the  pollex  terminates  in  one,  and 
the  second  projects  from  the  metacarpus  of  the  second  digit, 
There  is  one  with  three  mucrones  on  each  side  of  the  breast.  Tht 
general  form  is  stout.     The  toes  arc  without  free  dermal  margins 
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Color,  above  reddish  to  brown,  in  one  specimen  bright-red ; 
femora  black  l)ebind,  faintl}'  pale-marbled  ;  front  of  femur  black, 
a  few  black  spots  in  the  groin.  Entire  hind  limb  black,  cross- 
barred.  A  narrow  black  bar  from  nostril  to  tympanum ;  upper 
lip  broadly  black-bordered.  Inferior  surfaces  dark-brown,  with 
numerous  pale  dots,  which  may  be  wanting  on  the  gular  region, 
and  inosculate  on  the  femur. 

H. 

Length  of  head  and  body 066 

*'      of  head  to  angle  of  jaws 019 

Witlih  of  head  at  angle  of  jaws 026 

*•    of  head  between  orbits 006 

Length  of  fore  limb 035 

"      of  hind  limb 081 

"•      of  hind  foot 040 

"*      of  tarsus 016 

• 

From  Moyabamba,  Peru. 

Omdrobatea  triyittatag,  Spix  (?). 

This  species  agrees  with  the  figure  given  by  Spix,  and  differs 
from  the  description  by  Giinther,  of  the  D,  tinctorius^  to  which 
the  latter  author  refers  it  as  a  synonj^m.  Thus  tiie  dorsal  derm 
is  closely  areolate,  and  the  ventral  smooth,  and  the  first  finger  is 
longer  than  the  second.  There  are  three  longitudinal  yellow 
bands,  the  outer  springing  from  the  orbits,  the  median  from 
between  them.  The  lateral  extend  to  the  knee,  while  another 
band  extends  from  the  lips  l)elow  the  orbit  to  the  middle  of  the 
humerus.  A  yellow  horse-shoe  on  the  end  of  the  muzzle;  below 
black,  with  3'ellow  spots  on  the  limbs  only.  Femur  with  few  spots 
behind. 

From  between  Balso  Puerto  and  Moyabamba,  Peru. 

BnirobatM  labialis,  ip.  hot. 

Skin  minutely  areolate  on  the  upper  surfaces,  smooth  below. 
Xozzle  flat,  moderately  elongate,  and  broadly  truncate.  Tympa- 
Dom  one^fifth  size  of  eye,  which  equals  length  of  muzzle  and 
iDterorbital  width.  The  muzzle  marks  the  end  of  the  forearm, 
iod  the  posterior  edge  of  the  orbit  the  heel.  First  finger  longer 
than  the  second.  The  upper  surfaces  are  colored  by  some  [)ig- 
meot,  whose  distinctive  character  has  been  lost  in  the  alcohol. 
Tpper  lip  pale  banded,  the  band  extending  through  the  axilla. 
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* 


and  meeting  its  fellow  at  the  pubis.    No  spots  or  bands  on  the 
upper  surfaces. 

Length  of  head  and  body 026 

*'       of  head  to  angles  of  jaws 010 

Width  of  head  at  angle  of  jaws 008 

Length  of  fore  limb 015 

of  hind  limb 035 

of  hind  foot         . 017 

From  Nauta. 

BendrobateB  speoiOBUB,  Schmidt,  Denkschr.  Acad.  Wiss.  Wien,  1858,  p.  249. 

From 

AtelopuB  BeminifemB,  sp.  nov. 

Body  elongate,  limbs  rather  short ;  the  muzzle  nearly  reaching 
the  middle  of  the  extended  forearm,  and  the  heel  marking  the 
scapula.  The  muzzle  viewed  fVom  ab(fve  is  rounded,  truncate, 
and  in  profile  somewhat  prominent;  the  nostril  marking  a  line 
which  falls  behind  the  symphysis  of  the  mandible.  The  eyelid  is 
thickened,  and  is  not  prominent;  and  the  diameter  of  the  eye 
equals  the  length  of  the  muzzle  and  the  posterior  iuterorbital 
width.  The  ethmoid  appears  to  be  ossified  to  the  end  of  the 
muzzle.  Fingers  slightly,  toes  largely  webbed,  the  web  reaching 
the  end  of  the  first  phalange  of  the  fourth  (long)  toe.  T6ngue 
narrow,  extensively  free ;  ostia  phar3'ngea  smaller  than  the  small 
choanffi.  Skin  smooth  except  on  the  sides,  where  there  are 
numerous  closely-placed  minute  tubercles  from  the  head  to  the 
groin.  A  broad  fold  of  skin  extending  from  the  side  to  the  middle 
of  the  length  of  the  femur. 

Above,  dark-brown ;  below,  brownish-orange.  Sides  black  from 
head  to  groin ;  each  tubercle  of  the  skin  yellow,  resembling  yellow 
grains.     Limbs  uniform  black. 

M. 

Length  of  head  and  body 040 

*'       of  head  to  angle  of  jaws 009 

Width  of  head  at  angle  of  jaws 009 

Length  of  fore  limbs 026 

*'       of  hind  limbs 045 

*'       of  hind  foot 021 

**       of  tarsus 007 

From  between  Balsa  Puerto  and  Moyabamba,  Peru. 
This  species  has  a  much  shorter  muzzle  and  limbs  than  the  A. 
spvmaj'ius  (Proceed.  Acad.  Philada.,  1871,  p.  222);  from  Pebas. 
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C«lMt«thiia  latinoiiift.  Cope  (?),  Proceed.  Academy,  Philada.,  1866,  130,  and  1863, 
48.     Colon  not  preiented  ;  identification  not  final. 

Between  Balsa  Puerto  and  Moyabamba. 


• 


RANIFORMIA. 

laimlfc  breTipalmata,  sp-  noy. 

Xearly  allied  to  the  B,  affinis^  but  with  the  web  of  the  posterior 
digits  only  reaching  the  bases  of  the  ultimate,  or  in  the  fourth 
toe,  the  i>euultimate  phalange.  The  membranum  tympani  is  as 
large  as  the  e3'e  (not  orbit) ;  and  the  nostril  is  near  the  end  of 
the  muzzle.  The  extended  hind  limb  brings  the  heel  to  the  ante- 
rior border  of  the  orbit,  instead  of  the  end  of  the  muzzle,  as  in 
R,  affinis.  General  color,  olive;  below,  white.  Femora  and 
tibiffi  marbled,  with  black  behind. 

M. 

Length  of  head  and  body  .        .  .     .049 

of  head  to  angle  of  jaws 020 

Width  of  bead  at  angle  of  jaws 019 

"      of  head  between  orbits 005 

Length  of  fore  limb         ........     .027 

*'^      of  hind  limb 074 

of  bind  foot .     .034 

"       of  tarsus 012 

From  Nauta. 
laamla  ni^rilatas,  rp.  nov. 

Toes  fully  palmate  to  ends  of  last  phalanges,  or  base  of  same 
on  the  fourth  digit.  Heel  of  extended  hind  limb  reaching  anterior 
border  of  orbit.  Eye  one  and  a  half  times  the  diameter  of  the 
tympanum,  and  equal  to  the  length  of  the  lores  to  the  nostril. 
Mozzle  truncate  in  marking  the  middle  of  the  metacarpi  of  pro- 
file: flat  above  the  extended  fore  limb.  First  and  second  fingers 
eqoal ;  a  tarsal  dermal  fold.     Skin  smooth. 

Color,  dark-brown ;   sides  black ;  lower  surfaces  closelj^  mar- 
bled with  dark-brown.     Femora  and  tibiae  black,  marbled  behind. 

M. 

Len^  of  head  and  body 048 

"       of  head  to  angle  of  jaws 018 

Width  of  head  to  angle  of  jaws 018 

Length  of  fore  limb 025 

*•       of  hind  limb 070 

of  hind  foot .084 

"       of  tarsus 012 
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TIlis  apcciea  has  the  pnlmntion  of  R.  affinix,  and  the  short  legs 
or  li.  hreoipnimata ;  tho  tymt}anuin  is  smaller  than  in  either. 
The  head  is  longer  and  the  femur  shorter  than  in  the  latter.  The 
coloration  is  notably  distinct.  In  neither  of  these  species  do  I 
find  the  dorsolateral  dermal  fold  of  the  R.  affinis,  though  this  may 
be  dtic  to  the  rather  solt  state  of  the  specimens. 

From  Nauta. 

NEMATOQNATHI. 
TriahomrataTDB  purdnt,  ip.  nov. 

Origin  of  dorsal  fin  but  little  behind  a  point  above  that  of  the 
Tentrals.  Radii,  D.  8 ;  A.  6  ;  Y.  5 ;  A.  12 ;  truncate.  Head  flat, 
entering  the  length  without  caudal  fin  4.8  times.  Diameter  of 
orl)it  one-sixth  length  of  head,  and  one-half  interorbital  breadth. 
Narcal  beard  extending  backwards  beyond  eye,  and  the  maxillary 
to  the  border  of  the'  subopercnhim.  Preopercniar  and  opercular 
patches  full.  Color  above  yellowish-brown,  with  three  rows  of 
dark-brown  spots  on  tho  sides.  Fins  and  lower  surfaces  pale  and 
unspotted.  Total  length,  .073;  caudal  fin,  .011;  head,  .010; 
depth  at  dorsal  fin,  .011. 

This  is  one  of  the  few  species  of  the  genus  where  the  dorsal  fin 
is  nearly  immediately  above  the  veutrals. 

From 
Tiiflliam;ataTa«  rivnUttii,  Cud,,  vol.  iTiii,  495, 

From  Arequipa,  Peru. 
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Color  black,  darkest  on  the  sides;  head  speckled  with  paler. 
Total  length  .072 ;  to  caudal  fin,  .059 ;  to  dorsal  fin,  .028 ;  to 
dorsal  shield,  .025 ;  to  line  of  anterior  humeral  tuberosity,  .008 ; 
to  orbit,  .003. 

From  Nauta.  The  dorsal  fin  is  apparently  more  posterior  than 
in  B.  gronovii^  and  there  are  fewer  'anal  rays  than  in  B.  aleuropsia. 

DjtiekUiyt  eoraeoideiis,  gen.  et  sp.  dot. 

Char,  Gen. — In  general  similar  to  Bunocephalus^  but  there  are 
no  mandibular  nor  mental  barbels.  The  head  is  depressed,  but 
deeper  than  the  narrow  tail. 

Char.  S;^ei/.— -Radial  formula,  D.  5 ;  A.  t ;  C.  10  ;  V.  6  ;  P.  I. 
4.  Dorsal  fin  bound  to  the  back  behind  by  its  membrane,  the 
base  of  its  first  ray  a  little  nearer  the  end  of  the  muzzle  than  the 
basis  of  the  caudal  fin.  The  head  and  neck  shield  is  diamond- 
sbiped.  with  truncate  angles,  and  the  humeral  angles  mark  the 
middle  of  its  length  instead  of  an  anterior  point,  as  in  Bunoce- 
l>halus  nf'Ias.  The  anterior  humeral  tuberosity  marks  one-third 
the  leiiiTth  from  the  end  of  the  muzzle  to  the  second  dorsal  ray, 
measured  axially.  The  shield  is  peculiar  for  its  strong  ridges 
in«l  scalloped  bonlers.  A  high  heel,  with  three  prominences, 
divides  it  behind,  while  the  scutum  supports  another.  The  poste- 
rior bonier  presents  two  angles,  and  there  is  a  ridge  across  behind 
the  orbits.  A  ridge  from  each  orbit  meets  its  fellow,  forming  a  V 
It  the  occiput,  and  a  ridge  from  the  humeral  process  meets  its 
ftUow  l>chind  this  point.  The  postcoracoids  are  longer  than  in 
D.  wir/a.s,  their  length  equalling  the  width  between  them.  The 
ptctoral  spines  extend  beyond  the  base  of  the  dentrals.  The 
maxillarj-  barbels  extend  to  the  base  of  the  pectoral  spines.  The 
t&il  is  quadrangular  with  a  line  of  evantlets  along  the  lateral 
ingle.  l>elh\  tail,  and  fins,  black ;  throat  and  belly  white  speckled. 
ShifM  brown,  with  some  paler  specks.  Total  length,  .055  ;  do.  to 
caudal  fin,  .046;  do.  to  dorsal,  .021 ;  do.  to  dorsal  scutum,  .018; 
do.  to  humeral  tuberosity,  .010;  do.  to  orbit,  .003. 

Svvcral  specimens  from  Nauta. 

Utbor&X  BAIlticiU,  Vp-   DOT. 

Coracoid  portion  of  the  scapular  arch  only  ossified  so  as  to 
occupy  the  derm.  Postcoracoid  narrow,  not  excavated.  A  dis- 
UDct  adii)05ie  fin.  Prefrontal  bone  acutely  pectinate  on  its  upper 
liice.    Head  (to  end  of  cas<[ue)  one-third  length  to  middle  of  caudal 
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fln.  Orbit  one-third  length  of  head  (to  gill  opening),  and  ne&rly 
equal  interorbital  nidtli.  Mandibular  barbel  to  end  of  poatcora- 
coid  proccsB ;  maxillary  to  end  of  pectoral  spine.  Width  of 
casque  greater  than  the  interorbital.  Radii  D.  L.  6;  A.  13;  V. 
7 ;  P.  I.  4,  Dorsal  spine  grooved,  not  dentate ;  pectoral  spine 
strongly  toothed  extending  beyond  basis  of  ventral  fln.  Post- 
clavicle  with  recurved  teeth ;  caudal  fin  truncate.  Lateral  shields 
26  low,  leaving  a  bi-ond  naked  band  above  and  below  them  ;  with 
a  single  strong  median  curved  spine.  Color  brown  above,  with 
a  yellow  band  along  the  middle  of  the  side  border  red  with  black 
above  and  below.  Belly  white ;  below  the  pectoral  fin  pnrple. 
Caudal  fin  with  some  vertical  dark  bars.  Total  length,  .082 ;  do. 
to  first  anal  ray,  .045  ;  do.  to  end  of  postcoracoid,  .026 ;  do.  to 
base  of  dorsal  fin,  .026 ;  do.  to  gill  opening,  .016 ;  do.  to  orbit,  .004. 

From  Nauta.    The  lees  exposure  of  the  scapular  arch  below, 
simple  ]X)stcoracoid,  etc.,  distinguish  this  fish  from  the  Z.  moni- 
tor,  m.    According  to  the  description  of  Dr.  Giinther  the  I>ora» 
asteri/rona  pertains  to  the  genuB  Zalhorax. 
SliinodoTM  nig«r,  ValtDclaDi)*! ;  Qthv.  t.  SOS. 

Nauta. 

One  of  the  specimens  is  twcnty-flve  inches  in  length. 

EbinodorM  priuiomDi,  ap-  oor. 

Head  long,  extending  (measured  to  the  end  of  the  opercular 
fiai))  the  length  of  the  short  body  to  the  origin  of  the  up]>er  and 
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with  numerous  large  brown  spots.    Length  to  base  of  caudal  fin 
(marginal)  m.  .12  ;  to  base  of  dorsal,  .07. 

From  Nauta. 

One  of  the  s|)ecimens  from  Nauta  measures  twenty-five  inches. 

OKytirmfl  ft^Vuftrt,  Cope,  Proceed.  Aead.  Phila.,  1872,  p.  280. 

From  Nauta. 

CvjAorms  armatiu,  Calickikfi  armatut.    Giinth.  Proceed.  Zool.  Soe.  Lond.,  186^, 
p.  231. 

OiUitbtkyi  aiper,  Qaoj.  Oftim. 
Nauta. 

IfflMtoniUi  loagifllii,  Car.  Val.,  Qttnther,  y.  p.  228. 

Nauta. 

lypeptopoma  bilobatam,  Cope,  Proceed.  Amer.  Philoso.  Soc,  187. 
Ifficaria  eataphrmeta,  L.  OiiDtber,  v.  p.  265. 

From  the  Maranon. 

Iskaria  rottrata,  8piz,  Oanther,  v.  256. 
Ufttareai  jaaneiianni,  >p.  nor. 

This  large  and  handsome  species  is  allied  to  the  L.  pardalis^ 
Cast,  and  L.  varius^  Cope,  but  presents  a  number  of  peculiar  fea- 
tures. It  is  elongate  and  depressed,  the  head  moderately  so  only. 
The  head  enters  the  total  length  (with  caudal)  5.75  times  ;  while 
Ihe  greatest  depth  (in  front  of  the  dorsal  fin)  enters  it  eight  times, 
the  head  being  measured  to  the  superior  end  of  the  branchial  fis- 
lure.  There  is  an  obtuse  can  thus  rostralis  from  the  orbit  to  the 
nare<,  there  is  a  strong  nuchal  angle  (not  a  crest),  and  a  low  one 
corresponding  to  the  outer  border  of  the  epiotic  bone.  The  two 
DQchal  scuta  have  two  very  low  ridges  each.  The  orbit  is  small, 
entering  the  length  of  the  snout  6.5  times,  and  the  interorbital 
width  3.25  times.  The  sculpture  of  the  upper  surfaces  of  the  head 
coDsists  of  numerous  close  grooves  forming  various  patterns. 
Two  or  three  small  spines  on  the  interoperculum.  Beard  reach- 
ing the  line  of  the  front  margin  of  the  eye.  Inferior  surfaces  to 
anal  fin  entirely  granular.  Scuta  of  the  body  in  twenty-eight 
trans: verse  and  (at  the  dorsal  fin)  four  longitudinal  series.  They 
have  a  low  serrate  keel  which  ends  in  a  point.  Six  scuta  between 
don^jil  fins  and  fourteen  between  luial  caudal.  Radii  D.  II.  12; 
C.  1.  14,  I;  A.  I.  4 ;  Y.  I.  5 ;  P.  I.  6.  Base  of  the  dorsal  enters 
total  length  3.5  times,  and  equals  the  length  of  the  head  and  nape 
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in  front  of  it,  exceeding  tbc  length  of  tlic  pectoral  spines  by  two 
intcrradini  spnQCS. 

Color  olivaceous  above  with  numerous  black  spots,  which  inos- 
culate on  tlie  dorsal  region;  below  ligliter  with  numerous  closely 
placeil  black  spots.  Fins  clouded.  Head  very  closely  radiate, 
banded  and  spotted. 

Total  length  .400  m.  {lo.^b  inches);  length  to  bases  of  caudal, 
.305  i  do.  to  anal,  .200  ;  do.  to  ventral,  .HO ;  do.  to  pectoral,  .000 ; 
do.  to  edge  of  inferior  lip,  .031 ;  do.  to  superior  teeth,. Oil.  Length 
of  first  dorsal  spine,  .011 ;  humeral  width,  .011. 

Two  s[)ecimens  fVoin  Nauta,  Peru,    Dedicated  to  Joseph  Jeanes, 
of  Philadelpliin,  one  of  the  most  liberal  patroDS  of  students   of 
the  XatnraL  Sciences  in  the  United  States. 
ItpoMreiu  Mropbni,  ip-  hot. 

Size  of  the  last  species  but  much  more  robust  and  rongh  in 
character.  The  dorsal  outlines  arched,  rising  abruptly  in  a  strong 
crest  on  the  posterior  cephalic  scutum,  and  maintaiaed  by  th« 
rough  lateral  keels  of  the  nuchal  plates.  The  head  enters  the 
total  length  4.25  times,  and  the  greatest  depth  the  same,  fire 
times.  An  obtuse  ridge  to  nares  and  a  low  swelling  on  the  upper 
part  of  the  ptcrotic  shield.  Tliere  is  an  angular  tuberosity  on  th« 
upper  posterior  part  of  the  orbit,  and  a  low  ridge  on  the  inner 
side  of  each  of  the  naros.  Barbel  only  extending  to  line  of  interior 
nostril.  Several  strong  spines  on  the  interoperculum.  Diameter 
entering  length  of  side  of  muzzle  four  times,  and  three  and  a 
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My  longer  than  the  upper.     Color  uniform  black ;  upper  caudal 
rav  vtrllowisb. 

M. 

Total  length 0.370 

Leu gth  to  basis  of  caudal  fin 298 

ii      t4    of  oval  fin 200 

.4       44      44    of  ventral 145 

.4       (I      i4    of  pectoral 070 

*'       ^'      *'    of  edge  of  lower  lip 040 

*•      to  superior  teeth 014 

**      to  first  dorsal  spine 075 

Humeral  width 093 

Two  s|)ecimens  from  Xauta. 

nteoitomiu  ▼ireteent,  «p.  nov. 

Head  wide,  depressed,  muzzle  moderately  elongate ;  body  and 
uil  rather  elongate.     There  is  a  \ery  obtuse  occipital  and  nuchal 
elevation,  while  the  post  and  preorbital  angles  are  well  marked. 
1  few  preoi>ercuIar  spines.     Head  below  naked  behind  the  mouth. 
Teeth  numerous,  acutely  incurved.     Posterior  lip  entire,  smooth ; 
beard  shorter  than  diameter  of  orbit.     The  latter  is  one-fourth  the 
length  of  the  head,  and  one-half  the  fiat  interorbital  space.    Length 
of  head  4.25  times  in  the  total  minus  caudal  fin.     Radii  D.  I.  7,  I; 
C.I.  U.  I;  A.  5;  V.  I.  4;  P.  I.  6.     Basis  of  dorsal  equal  space 
between  it  and  second  <lorsal  plus  one  scutum,  and  equal  the  length 
in  front  of  it  to  the  middle  of  the  interorbital  region.     Pectoral 
ipine  reaching  a  little  beyond  base  of  ventral.     Scuta  26 — 4,  with- 
out keels  but  with  numerous  rugose  ridges. 
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August  4. 
Tlic  President,  Dr.  Rusohenberoer,  in  the  clinir. 
Six  members  present. 

Dimorphism  in  the  Leaves  of  Acer  Penvnj/lvanicum,  Lin. — 
Mr.  Thomas  Meeran  exhibited  some  brunches  of  Acer  Pennsyl- 
vnnicum.  Lin.  {A.  sirialiim,  Lamb),  which  had  a  reranrkablo  sja- 
tcm  of  dimorphic  foliage,  and  which  he  believed  had  been  gener-- 
ally  overlooked. 

The  first  pair  of  leaves  developed  after  the  bnrsting  of  the  bud' 
in  the  spring,  ivcre  larger  and  more  perfectly  develojied  than  any 
Bubscquent  ones.  In  hia  specimens  they  were  about  six  inches 
long  and  five  wide,  and  strongly  three-Iobed  towards  the  apex. 
The  next  pair,  however,  were  usually  lance  linear,  in  the  specimens 
exhibited  about  five  inches  long  and  less  than  two  wide.  Occa- 
sionally there  was  a  tendency  to  the  production  of  a  pair  of  lobes, 
but  usually  the  margins  were  entire  or  sparsely  serutated.  The 
third  and  subsequent  pairs  of  leaves  partook  of  the  form  of  the  first 
pair,  though  seldom  so  large.  He  had  cxamineil  several  hundred 
of  young  trees,  and  all  had  this  singular  dimorphic  condition,  the 
second  pair  in  nil  cases  having  this  peculiar  narrow  form. 

It  was  worthy  of  remark  that  in  plants  with  alternate  leaves,  the 
leaves  with  their  axial  buds  were  generally  about  the  same  size. 
In  some  few  instances  there  were  variations  in  the  size,  especiftU; 
in  the  one-third  arrangement  of  the  leaves  on  the  stem.  In  oppo 
fite  IcRvpd  plantR  the  rule  was  the  other  way  -,  ono  b\»d  or  oup  leaf 
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August  18. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
F'^urteen  meml>ers  present. 


August  25. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Twenty  members  present. 

Or,  PrcfinaftJla  maffiniica, — Prof.  Letdy  exliibited  a  livinjj 
^pei'lmeii  of  the  fresh-water  ciliated  polyp,  formerly  described  hy 
him  under  the  name  of  Pectinatella  mai^jnifica.  It  was  obtiiiiicd 
bv  bim  this  morninj^j  from  the  mill-pond  at  Kirk  wood,  X.  J.,  on 
the  Cam'len  and  Atlantic  R.  K.  The  sj)eeimen,  about  four  inches 
square  and  three  inches  thick,  is  a  fragment  of  a  large  colony, 
which  enveloped  the  submerged  trunk  of  a  tree.  'The  entire 
«»lony  was  estimated  to  be  about  six  feet  long,  and  from  six  to 
twelve  inches  in  diameter,  including  that  of  the  tree  trunk,  which 
was  alwut  four  inches.  Several  branches  of  the  tree  were  also 
invi-ste«l  with  extensions  of  the  colony  from  six  inches  to  a  foot 
in  length.  Pectinatella  is  by  far  the  largest  of  all  the  known 
fresh-water  ciliated  pol3'ps,  and,  indeed,  is  not  surpassed  by  any 
of  the  marine  forms  known  tons.  It  has  not  been  determined 
whether  the  huije  Pectinatella  colonies  start  each  from  a  sinj^le 
individual^  or  ar^  the  result  of  the  confluence  of  a  numher  of 
•mall  colonies.  On  the  approach  of  winter  the  colonies  die  and 
nndergo  decomposition,  in  which  process  the  remarkable  winter 
€ggs  or  statoblasts  are  liberated.  These  are  provided  with 
incbordike  spines,  b}'  which,  as  in  the  case  of  the  eggs  of  skates 
ukI  sharks,  tbcy  become  attached  to  various  flxed  bodies. 

On  a  Parasitic  Worm  of  (he  Honse-fy. — Prof.  Leidy  remarked 
tbat  since  it  bad  become  well  known  that  many  parasitic  worms 
passed  different  stages  of  development  within  several  different 
inimals,  he  had  from  time  to  time  sought  for  the  sources  tVom 
whence  the  more  common  thread  wonns  obtained  entrance  into 
the  human  body,  but  thus  far  without  suceess.  The  Trichina 
$piralis^  discovered  in  man  in  1833  l)y  Mr.  Hilton,  and  described 
and  named  by  Prof.  Owen  in  1835,  was  first  found  in  the  hog  by 
Prof.  Leidy  in  1846  (Sec  Proc.  A.  X.  S.,  iii.  108),  but  it  was  not 
until  some  years  subsequently  that  it  was  determined  that  man 
and  the  hog  acted  reciprocally  as  hosts  for  the  Trichina  in  its 
diiferent  stages  of  development. 


140  PROCEEDINGS  OF  THE  ACADEMY  OF 

In  examining  various  common  animals  of  our  household,  Prof. 
Leidy  had  found  a  thread  worm,  infesting  the  common  house-fly. 
The  worm  is  from  a  line  to  the  tenth  of  an  inch  long,  and  lives  in 
the  proboscis  of  the  fly.  It  was  found  in  numbers  from  one  to 
three  in  about  one  fly  in  five.  The  parasite  was  first  discovered 
in  the  house-fly  of  India,  by  the  English  naturalist,  Mr.  H.  J. 
Carter,  who  described  it  under  the  name  of  Filaria  Muscse^  and 
suggested  the  opinion  that  it  might  be  the  source  of  the  Guinea 
worm,  Filaria  Medinensis  in  man.  Mr.  Carter  states  that  he 
found  from  two  to  twenty  of  the  worms  in  one  fly  of  three.  Dr. 
Dicsing  referred  the  parasite  to  a  new  genus  with  the  name  of 
Babronema  Muscse,  The  singular  position  in  which  the  worm 
lives  suggests  the  many  unsuspected  places  we  have  to  search  to 
find  the  parents  or  ofl!spring  of  our  own  parasites. 

Notice  of  some  Fresh  Water  Infusoria. — Prof.  Leidy  remarked 
that  a  species  of  Limnias,  belonging  to  the  order  of  wheel  animal- 
cules, or  Rotatoria,  was  exceedingly'  abundant  in  our  rivers.  It 
lives  in  a  tube,  of  its  own  construction,  attached  to  aquatic  plants 
and  stones.  He  had  not  been  able  to  determine  whether  it  was  a 
diflerent  species  from  the  L.  ceratophylli  of  Europe.  The  latter 
is  described  as  solitary,  but  the  common  Limnias  of  our  rivers  is 
remarkable  for  the  dense  bunches  that  it  forms.  In  many  locali- 
ties of  the  Schuylkill  almost  every  stone  exhibits  multitudes  of 
such  bunches,  pendent  from  the  sides  and*  under  part.  The 
bunches  are  conical,  and  usually  one  tube  serves  as  a  pedicle, 
while  the  others  hang  from  it  and  often  curve  outwardly.  From 
two  or  three  to  as  many  as  fifty  tubes  ma}'^  be  counted  in  a  bunch. 
This  fasciculated  character  may  distinguish  the  animalcule  as  a 
variety,  which  migiit  be  named  L.  socialis. 

The  bunches  of  Limnias  form  a  support  for  a  multitude  of 
other  animalcules.  Among  the  latter,  Cothurnia  pusilla  is  quite 
common.  Prof.  Leidy  had  also  observed  upon  the  bunches  on 
several  occasions  the  curious  branching  infusorium  descnbed  by 
Ehrenberg,  and  also  described  and  figured  by  Claparede  under 
the  name  of  Dendrosoma  radians.  This  measures  a  half  a  line 
or  more  in  length,  and  terminates  in  branchlets,  each  with  a 
rounded  end,  from  which  project  a  multitude  of  delicate  rays, 
extending  as  much  as  the  one-twelfth  of  a  line  in  length. 


September  1. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Fifteen  members  present. 

Dr.  Nolan,  having  announced  the  death  of  Dr.  John  Hamilton 
Slack,  made  the  following  remarks : — 
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.:•■•.•:.•.  ■'!'  Ai?^  <il'  tlso  I'liiviT^iitv  nf  riMiusvlvania, 
.:  .i!'  K  .:.'!  «■.  NiiriluTii  Afiu'.'i.  :i!nl  lln»  Nili-.  :in<l  whh 
.' »  ;  ..:•...     \' :nl«  i.'iv  ill  .l:il\,  l^.'iT.     IhiiiiiLr  tin- sniue 

-  ■  •>  l  \  till:*'-'.!"  ^|it  liiijiii-.  i»r  I!i;yjiii;iii  iiMtiiral  hi'»lory 
■  *.!"■'.  \\\..i  '..  ;hi-  tliruik"*  i»r  till*  Ai':nl*':ny  wiTf  lonnall^' 

1:.'    !;t\'   _\i:irli«'  ji;i-.fiiti-'l   Ini"  |MiliIir:ititiii  :i  papor. 

:   *    ■    I-jn;'  :i:i    Ant ijiiitir^  in    tin-   .Mii<iriiiu  of  the 

Ii.  ":.•■  *j  :  ';_'  "t"  I  *."»•.»  lu'  irriiiltiMtnl  iVoin  llu*  MtMlii'al 

■■:   :'•    li.:-.' r-i*  V.  :ih'l  at  lUn-r  riiiiilii'il  liiin-^rlt'to  llu- 

.  -  I  r-  :'<  -*.-•'»  aiii!  tilt  stiiilv  !•!' nntiiral  liist<irv.     Frrun 

'  •  .    :..•   it!ii"\.il  iVi'iii   tin-  lity  111'  u:i>  :m   ru'livc  aiul 

•'  ■•■|».  r  in  tilt    A»:i'l<!Hy.     Mi*,  riaiiic  apju-ars  in  tin* 

-  -   *  •■••u^'-.r.r  riiiitiifi'!:-'!"  to  iln- mii^i-iuii  aii«l  liln'ary. 
•    •         .'l;-!-  «»r  riilT"/  I'^ijn  r>  I'll    M:tliilii:il"i;y.  tlu*  lllu-t 

'■'■..'.    ■■•■;i>    a    iii"ii'»jiaj«!i    «»t*   llir    rri'lit'ii^ilr-taik'il 

.   •  :   ^  •  :•:;    Aiu'iii-a.     Tli**  wurk,  1i«»\vi'v*t,  I'V  whiuli 

.•  -T  !•  !i..  K.fvr*«l  M"»  a  iiiiimIm.i-  lit'  thf  Siifii'tv  i"*   his 

^I  :-i ':!ii.  Til,-  iij-**  r'li'.i-m   «»I'uIii.'!i  a ppcari*'!   in 

'   '.  .      ; ;.    «  \i.  iM»!i  li.      A    ^i-i'iiip!  f.liiiiiii   wa^  iniiiu'- 

:"'.-.  i!'".  *<"Vi  r-'I  t!iM'i"-:«n'i  rnjiii--*  wiTf  miM, 

!!  .:.  i    ■■■  »  ^    i'l'-  ■'  -i  wall!  Utuj,  W  !i,  aii'l  wiiii-li. 

■■:    •    ■     j-..'::ii    ii  air:.ir_:»'!i:i-iil    n\'  t'.h-  r- 'Il'-ft  !■  )n-.. 


.      •■    '     I.'.-.'-     ■:    fiT   t'.,-    r..!!,  J.-  ,»!"    riiy-ii-'MUs 

t.  -    .  ■  '    1     I.I.'  I    1  *i  ■•«■  ;i      .     :)! .    1  "^'T.      Ill" 

'.    ..    !*    '    •'   '...-   f^'Mti     i:i  \V:;i.-ii   <^»l|||^^. 

■    ■  ■;  'rr-;i*.'l:i'.\   aiil     x\!.i.-   in-    ir-i«li  «! 

A    _    •■    Ji.    1*7  1,  a'!i'.r!v  •■!!  :a^'--l    iii    hi^'-i- 

.1 

-      .-  •'■•■  :  .    .■.  '■:  1'  '".i M  :i['j'i«i'.a*«-l  t!ia'   lii- 
■    ■■■    I     -I    <  ■'  i..:...--i'i.i  !- «  f  \«  V.   .1.  !-i\ .     II.' 

J'.   ■'.   !:  ..    !.!■  .  .:.j.  !!.'  ^\:i'.  v  .»:'  I  -7  :    7  1.  '.u 

.   •     .  \   '  .     •-   ■■'■  *..•      ^     '    •       ;         ■     ■'■    '■  ■■■■^^'-  1 

'.  I  i  -• :  •  ■.*  '.;•'..■  !'r\"  '«•  \  mi  l-iii-^  ri\fi  -  "l"  "  !i'- 
:■.**•  •— .  II.-  ■ '•.'.»!:^  :'l'li-«  t"  ;  i.,-  l,t,.,;^•,i|,■ 
■    .:■      i   ..    ..J   'l.i-  ?    .':;■■   \\r;i-   IilMj'  r  '".l^  ail  I    \:iiil- 


..'.    •■:'    '.:.  .-■:■■;!>     \..:   ■  -1    ;  •"  ■::.:  j';.'-.. 

■  '    !■  ..  ■■    '  •■'  '!.i"  iia*  .im!  -.•:.:;.■'  -.  i.'   •  \-::'';'.-.| 

,     ..'■  '     '      ,»     :t!     i   III!.        Ill-   |iii-«.»  --i-l    r     .■  'r'-   •!-• 

w'-.''...*.    ■■     '    ■.:■■■ -1.   U'l-ll-i   ;:i\  I*    ^.•••.i.    I    !:!!ii 

■    •     ■:..     A-    '     -,       -  ■■!  |- lii^i  'IP  :i!  •'!"  I  I'l'.i:-'.  >••■■»  I  • 
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students  of  natural  history,  who  recognized  in  him  a  valued  asso- 
ciate, will  hear  of  his  death  with  unfeigned  sorrow. 


September  8. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Fourteen  members  present. 

The  following  papers  wore  presented  for  publication  : — 
"  Notes  on  Santa.  ¥6  Marls  and  some  of  the  Contained  Yerte- 
brale  Fossils."     By  E.  D.  Cope. 
"  On  a  new.  Variety  of  Helix."     By  James  Lewis,  M.D. 


f 


Noiict'  of  a  Bemarhahle  Amcrha. — Prof.  Leidy  stated  that  in 
the  early  i)art  of  last  June,  in  examining  some  material  obtained 
from  a  mill-])ond  at  Absecom,  New  Jersey,  he  had  observed  a  most 
wonderful  amwboid  animal,  of  which  he  had  made  notes,  but  was 
not  able  at  the  time  to  make  a  drawing  and  satisfactory-  descrip- 
tion. Subsequently  he  sought  patiently  for  two  days  in  the  same 
material  for  another  individual,  but  without  success.  Last  week  he 
made  a  visit  to  the  Absecom  mill-pond  to  seek  the  curious 
anifL'boid,  and  was  so  fortunate  as  to  find  it  again.  Prof.  Leidy 
exhibited  a  drawing  of  the  animal,  and  described  it  as  follows  : — 

The  animal  at  rest  is  spherical  or  oval,  or  constricted  back  of  the 
middle.  In  the  spherical  form  ij;  measured  the  one-fifth  of  a  milli- 
metre in  diameter;  in  the  oval  and  constricted  form  it  was  about 
one-fourth  of  a  millimetre  long,  and  one-sixth  of  a  millimetre  broad. 
It  is  white  or  cream  colored,  opaque,  or  translucent  at  the  border, 
and  was  s|)otted  green  from  food  balls  of  desmids.  It  moves  with 
extreme  sluggishness,  and  with  little  change  of  form.  From  the 
fore  part  of  the  bod}*  the  animal  was  o])served  to  project  almost 
simultaneousl}'  a  num])er  of  long,  conical,  acute  pseudopods,  about 
the  one-twelfth  of  a  millimetre  long.  From  the  back  part  in  the 
same  manner  a  multitude  of  papillaforra  pseudopods  were  projected 
about  the  one-liftieth  of  a  millimetre  long.  All  the  pseudopods  and 
the  surface  of  the  body  everywhere  bristled  with  innumerable 
minute  si)ieules.  From  time  to  time  more  or  less  obtuse  portions 
of  the  clear  ectosarc  were  projected,  and  these  likewise  were 
observed  to  be  covered  with  the  minute  spicules.  The  opacit}" 
of  the  animal  prevented  the  exhibition  of  a  nucleus,  if  such  exists. 

In  general  appearance  the  curious  creature  resembles  one  of  the 
forms o^ rrlomijaa paluntria,  described  by  Prof.  Greef,  in  Sehultze-s 
Archii\\o\,  X.  pi.  iv.,  fig.  i),  but  in  thi.s, minute  spicules  project  onl}- 
from  the  posterior  ilisk-like  extremity  of  the  bod}',  as  they  have 
also  been  observed  to  do  in  tiie  corresponding  part  of  Simceha 
cillofin^  of  Wallieh,  and  perhaps  other  species. 

The  general  spieulate  character  of  the  Absecom  ama'boid   is 
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i-rVMbly  siiniciciit   to  distinguish   the   animal   generically  from 
Aiii.rha.  aiiil  in  this  view  the  animal  may  be  named  Deinanueba 

**    the  M*-h'  in  ivhich  Anucba  swallows  its  Food. — Prof.  Leidy 

r«:-.nrkfd  tliat  he  had  supposed  that  Amccba  swallows  food  by 

I".  -  Vccominj;  adherent  to  the  body,  and  then  enveloped  much 

■.-  i:>:i.t-'  liccomo  eauu:ht  an«l  involved  in  syrup  or  other  viscid 

*..:  -::tn«.'i-s.     lie  had  repeatedly  observed  a  large  Ama-ba,  which 

.1   •■.,p|io-e.s  to   ]>e  A.  printrps^  creep  into  the  interstices  of  a 

:;.a>*  t.'i  mud  and  appear  on  tlie  other  side  without  a  particle  ad- 

■tunt.     On  oni'  occasion  he  had  accidentallv  noticed  an  Amcvbri, 

oitii  an  active  tlairflhitc  infusorium,  a  Urocentrum,  included  be- 

X^*.i'U  two  of  its  finger-like  pseudopods.     It  so  happened  that  the 

L'liis  of  these  Were  in  contact  with   a  confervous  filament,  and 

:..L  j:laj>.se<  above  and  below,  between  which  the  Amu'ba  was  ex- 

zvJiii  d.t'Eroctually  prevented  the  Urocentrum  from  escaping.     The 

cv::iJiii«in  of  imprisonment  of  the  latter  was  so  peculiar  that  he 

»a<  iod  to  watcii  it.     The  ends  of  the  two   pseudopods  of  the 

Aiiittba  ,i;radually  approached,  came  into  contact,  and  then  actually 

rtcamt'  fused,  a  thinjr  which  he  had  never  before  observed  with 

il.i-  pH'ud'ipods  of  an  Anneba.    The  Urocentrum  continued  to  move 

.':•.: ively  bai-k  and  forth,  endeavoring  to  escape.  At  the  next  moment 

1  ■ielioatf  film  of  the  ectosarc  proceeded  from  the  body  of  the 

ixuiL'ba.  above  and  below,  and  gradually  extended  outwardly  so 

li  to  convert  the  circle  of  the  pseu<lopo<ls  into  a  complete  sac, 

ii.'. 'iO>in;z  the  Urocentrum.    Another  of  these  creatures  was  noticed 

»:::.:n  tlie   Anuvba  which  appeared  to  have  been  inclosed  in  the 

?ii£*.  manner. 

Tlii-  ol»servation  would  make  it  appear  that  the  food  of  the 
Aiau'ba  ordinarily  does  not  Mm[)ly  a<lhere  to  thu  body,  and  then 
siLk  into  its  substance,  but  rather,  alter  becoming  adiierent  or 
vii'.c'red  by  the  pM'udopods  or  bod^',  is  then  inclosed  by  the  active 
txiriision  of  a  lilm  of  ectosarc  around  it. 

The  death  of  Dr.  JeUreys  Wyman  was  announced. 


September  15. 
The  President,  Dr.  Kuschenueruer,  in  the  chair. 
Twenty-three  memljers  present. 

nr,  fh^:  Motive  Poiccr  of  Diatomes. — Prof.  Leidy  made  some  re- 
Li.irk^  on  the  moving  power  of  diatomes.  desmids,and  other  aljjrie. 
Vi'i,ile  the  <'nuse  of  motion  remains  unknown,  some  of  the  uses  are 
'?'vi.,i:*.  Tljc  power  is  considerable,  and  enables  these  niiuule 
"::iiii5m5  when  uiiugled  with  mud  readily  to  extricate  themselves 
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and  riso  to  tbe  surface,  wlieie  they  may  receive  the  influence  of. 
light  and  air.  In  ezninining  tiic  eurface-tnud  of  a  shallow  rain- 
water pool,  in  a  recent  e.tcavation  in  brick  clay,  he  found  little 
else  but  an  abundance  of  minulodiatomcB.  Uc  wasnot  eufllciently 
familiar  with  the  dintomes  to  name  the  species,  but  it  reacmhled 
Natiiculn  radiosa.  The  little  diatoraes  were  very  active,  gliding 
hither  and  thither,  and  knocking  the  quartz  sand  grains  about. 
Noticing  the  latter,  he  made  some  comparative  measurements,  and 
found  that  the  NaviuulFC  would  move  grains  of  sand  as  much  aa 
twenty-five  times  their  own  superficial  area,  and  probably  fifty 
times  their  own  bulk  and  weight,  or  perhaps  more. 

Dr.  J,  Gibbons  Hunt  made  the  following  remarks : — 
While  examining,  this  summer,  into  tlie  structure  of  some  of  the 
so-called  insectivorous  plants,  but  more  especially  into  the  ana- 
tomy of  the  genus  Nepenthes,  I  ohserved  a  part  which  I  have  not 
seen  expressed  before,  and  of  sufficient  interest,  perhaps,  to  go 
upon  record. 

In  the  vegetable  kingdom  it  ia  exceedingly  rare  to  meet  with 
glands  which  have  distinct  excri'lory  ducts.  Some  authors  deny 
their  existence  entirely;  but  in  Nejicnlhes  raffieaiana,  N.  disHlla- 
toria,  and  N.  phyllampbora,  and  probably  in  all  the  species,  an 
large  cylindrical  glands  whicli  pour  out  their  secretion  tlirou^ 
dislinct  excretory  ducts.  In  N.  dixtiUatoria  tlicse  glands  are,  on 
an  average,  about  the  one-thirty-fift,h  of  an  inch  long,  and  the 
onc-twontictli  of  nn  inch  wide,  while  the  ducts  measure  about  the 
onc-tliirticth  of  an  inch  in  length.  In  the  Raffleaiana  the  glandi 
and  ducts  arc  much  larger.  A  dense  tissue  of  cells  surrounds  anc 
tlioroughly  imbeds  these  glands  in  Nepenthes,  and  this  peculiariti 
of  position  renders  excretory  ducts  nbccasary  for  the  seGredo{i  b 
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noted  by  Prof.  Clark,  and  confirined  b}-  Mr  Carter.     Tlie  spongo- 
zo^n  is  a  globular  cell,  sunnounted  by  a  delicate  cup,  from  the 
lotlom  of  which  projects  a  flagellum.     The  little  animals  are  situ- 
ate»l  ou  the  interior  of  hollow  spheres  of  the  sponges  sustained 
by  the  skeleton  of  the  compressed  animal,  whether  this  be  corne- 
0U-,  as  in  the  common  sponge,  or  whether  it  be  siliceous  or  calca- 
reous.    The  observations  of  Prof.  Clark  had  been  made  on  a  fresh 
w.V:rr  sponge,  to  which  he  had  given  the  name  of  Spongifla  arnch- 
y-'t'I'-a.     Mr.  Carter's  observations  had  been  made  on  both  fresli- 
watf  I-  si)onges  and  the  dillerent  classes  of  marine  sponges.     Prof. 
Lfi-.ly  ai  first  sup|)03ed  that  the  sponge  described  by  Prof  Clark 
nukht  be  the  one  he  ha«l  formerly  noticed  under  the  name  of  Spoil- 
giU't  /rf7,jilifi  (Proc.  A.  X.  S.  1851,  2T8),  but  comparis^m  proved 
them  to  l.>e  ditferent.     The}*  arc  both  of  the  same  color,  but  the 
siliceous  spicules  of  S.  arachuoidea  are  stated  to  be  tubcrculate, 
wliiio  ihev  are  smooth  in  S.  franUiti.     Dr.  Leidv  had  examined  the 
4|'».iiign/.»Min  of  the  latter,  and  found  that  it  presented  the  same 
f'is.t.iitial  structure  as  described  by  Prof.  Clark  and  Mr.  Carter  in 
other  s  J  Hinges. 

Prof.  Lt'i'ly  further  remarked  that  he  had  found  several  si)eci- 
meiis  of  the  curious  rhizoj)od,  discovered  by  Cienkowski,  and 
named  by  him  Clafhniiina  elryans.  They  were  found  among  Utri- 
c'.iiariu.  but  though  retaining  their  stems  were  unattaciied  and 
aj'part'iitly  (K-ad.  One  of  the  specimens  presented  a  i)eculiar  and 
as  yet  unexplained  character.  On  one  side  of  the  latieod  head 
the  oritlees  were  capped  with  little  invertcil,  hemispherical  cups, 
from  till'  top  of  which  projected  a  funnel  like  the  cup  of  the  spon- 
gozoa.  Prof.  Lei<ly  was  pursuing  his  search  for  the  living  and 
attuchwl  i.'lathrtdiiui. 

Prof.  Leeds  made  some  remarks  concerning  a  remarkal^le  mine- 
ral found  in  a  bank  of  white  sand  near  Fayettevilie,  X.  C  It  was, 
iii  appearance,  a  rod  of  glass,  four  feet  in  length  and  two  inches 
in  i!i:.'.n(ti,-r,  whieli  was  made  up  of  a  great  number  of  irregular 
U:.^\.:\\iX'<,  The>e  fragments  were  highly  polished  on  one  side — 
t*ie  *»i.Ie  apparently*  turn(Ml  toward  the  hollow  axis  of  the  rod,  and 
exc^>ftivelv  contorted  on  the  exterior  side.  Thev  consisted  almost 
eLtirely  of  silex,  the  remainder  being  chiefly*  oxide  of  iron.  Ac- 
CQnite  anal3'sis  showed  that  the  percentages  of  the  constituents 
iu  these  siliceous  fragments  and  in  the  sand  found  in  the  hollow 
c«re  of  the  rod  were  the  same.  On  account  of  this  itlentitv  in 
crim{.iositioc,  and  the  incompetency  of  any  other  known  agent  to 
prod  ace  such  a  fusion  of  almost  pure  silex,  it  was  concluded  that 
this  "rod  of  glass"  was  a  result  of  lightning — a  light niiuj-Uihc  or 
f\ilgurUe^  as  such  products  have  been  called. 

Prof.  Lekds  also  gave  the  particulars  concerning  a  great  eleva- 
tion of  temperatare  which  had  occurred  in  the  adit  level  of  a  lead 
Bine  in  Missouri,  where  the  heat  had  suddenly  risen  from  GO^  to 
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over  100",  and  had  coiniiellcil  the  workmen,  for  the  time  being,  to 
snajiuiKi  work.  The  eiiitli  was  foniKl  to  contain  over  75  per  eunt, 
of  snIjiUftte  of  protoxide  of  iron,  .ind  the  lieiiling  had  Invn  dnc  to 
the  rajjid  absorption  of  oxygen  liy  snlphiirct  of  iron,  dis3uminate<l 

tliroiighout  tliu  uartli  in  a  litiely  <1ivided  condition. 

Cheimji'  of  Ilahil  Ihromjh  Fungoid  Agcncj. — Mr.  Thomas  Mee- 
iiA.N  referred  to  a  foniiur  ootiimnnication  in  wliich  lio  exhibited 
speeiineiis  of  Euphorhia  vnril/ila,  or  E.  humi'ilrala,  collected  by 
him  ill  tiie  Kocky  Muniituins,  and  which,  normally  proeinnbeut, 
had  assumed  an  erect  habit  mi  Ijuing  attacked  by  a  fungulus  -Eoi- 
dium  Kn|>horbi!c  hyiMiricifoliii'. 

lie  now  found  tliat  the  common  trailing  Euphorbia  of  our  sec- 
tion, E.  macvlala,  wlien  atlneked  by  the  Giime  fungiihis,  assumed 
the  isanic  erect  habit.  Tliei-c  van  an  additional  interest  in  this 
observation,  from  the  fact  that  witli  change  of  habit  of  growth 
there  w.as  a  whole  change  in  i^iiccifiooharaeti^r  in  the  direction  of 
E.  hi/]ifrici/otia.  In  a  comparison  oC  the  leading  clmraeters  of 
the  two  BiH;ciea,  we  see  that  in  E.  mnrulala  tlieie  is  a  profusely 
hairy  stem,  while  that  of  E.hupeiici/olia  is  nearly  smooth.  The 
same  in  true  of  the  fruit.  TJic  leaves  of  the  former  species  arc 
very  oblique  at  the  base — the  lattiT  nearly  regular.  The  flowers 
are  produced  in  all  the  axils.  In  the  E.  hijpfriri folia  the  sterna 
have  a  tendency  to  be  nodoae  at  the  joints,  while  E.  maculata  is 
nearly  fi-ce  from  this  character,  and  the  flowers  are  mainly  in 
heads  at  the  ends  of  the  branches.  The  E.  maculata,  after  the 
fungoid  attack  Incoming  erect,  also  Iieconies  nodose,  and  has  the 
flowers  on  the  ends  of  tlie  comparatively  aiuooth  branchlets,  while 
the  leaves  have  lost  their  pointed  obliquity ;  ami,  iu  abort,  all  the 
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50TES  05  THE  SAHTA  FE  KABL8.  AND   SOKE  OF  THE  COKTAIKED 

VEBTEBBATE  FOSSILS. 

BY  K.  D.  COPE. 

Tl'.y  I'nia-onioloirieal  an<l  tjeoloi;ieal  examination,  coiulucted  by 
'.\.K  '■  ni'v  of  llio  V.  S.  Survov,  west  of  tlie  north  meridian,  Lieut. 
<i.  .M.  Wlnclcr  in  eharire.  h:is  ahva<lv,  during;  the  present  .season, 
.!•  \i  ■•-^i-vd  Taets*  of  interest,  some  of  whieli  are  notieed  bi'low. 
T,.v  vxii»«ratii>ii  has  extended  to  the  extensive  hleu^trine  dei)Osit 
i:.  I'l.i-  valh-y  of  the  llio  (irande.  which  lias  heen  terniecl  by  Dr. 
H:i\d<.ii  the  .Santa  Ke  marls.  This  author  deserrbes  the  dei)0.sits 
a*  :lr-t  aj-pearing  in  the  nortli  near  Taos,  and  oontinuinir  for  an 
i.LKh«-wii  di-tanee  .southward,  and  occupying  the  valley  between 
iLi  K«»ekv  Mt>untains  on  the  east,  and  the  Jeniez  ranijc  on  the 
7.e*i,  he  ri'irards  il  as  late  Tertiary,  but  Avithout  special  deter  mi- 
la'-i'-n  i'T  e«»-<»rdination  with  the  other  known  hicustrine  forma- 
tions of  tlds  continent. 

Ahiii.danl  material  having  been  obtained  by  the  party,  it  is 
e-'i^v  tu  determine  the  fauna,  whose  remains  are  entonil)ed  in  it,  to 
\k-  a  part  of  that  already  described  by  l)r.  Leidv  and  the  writer, 
a^uceurrina:  in  Dakota  and  Colorado,  under  the  name  of  Plifu'ene. 
Thi^  <'»neIusion  is  indicated  by  the  presence  of  the  iienera  7//y//>o- 
f',.#*i »///•,  J'rnfoftippujt^  7V'.i(v/w}(7j'.n*,  Coifort/j\  A[rri/thi/u.<,  and 
k:H'wn  IMiticene  species  of  other  genera,  ainouij:  which  mn}'  be 
tuviiti'vned  Conis^  Arvraflif*riu))u  etc.  In  addition  to  species 
a. ready  known,  a  numlk*r  new  to  science  were  o)»lained,  of  some 
of  nhich  descriptions  are  appended. 

X&nef  nambianui,  !>p-  nor. 

Ufpreseiitetl  by  a  mandibular  ramus  which  supports  three  teeth. 
Tlc  anterior  blade  of  the  sectorial  is  rather  obtuse.  The  first 
premolar  is  one  rooted;  the  second  and  third  are  without  pos- 
terior c«»ronal  lol>e,  but  exhibit  small  basal  lobes,  botii  Muterior 
aL»l  pO'^'terior-  The  anterior  of  the  second  is  rather  elevated,  and 
:hf  entire  crown  is  directed  obliquely  forwards.  Canine  com- 
|:c*»td.     Mentul  foramina  below  the  <econd  and  third  premolars. 

Mt.a»  V  remen  U.  m  . 

I.'  irjih  of  three  premolars '»Ofi 

L;.;;*! ion  of  anterior  lobe  of  sectorial <^'^- 

De]'iii  of  ramus  at  anterior  Io1)e  of  sectorial  .     -OUo 
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This  species  is  of  smaller  size  than  the  M.  mualelinue.  Cope,' 
and  the  sectorial  tooth  less  elevated  and  trenchant. 
CaMryi  rftmoitu,  ap.  hot. 

Char,  Gen. — Inferior  molars  priamntic,  3-3  ;  the  prcmoUre  all  sectorial, 
last  ivitli  Bliort  branch  crcsta.  Molars  wiib  basal  intercolumaar  tuber- 
ck's.    Horns  superciliary,  solid,  brancbcd. 

This  genus  was  indicated  by  Dr.  Leidy  from  a  horn  of  the  spe-. 
cies  known  to  him,  the  Cosoryx  furcatus,  from  the  Pliocene  beds 
of  the  Niobrara.  The  aame,  or  a  similar  species,  has  left  abun- 
dant remains  in  the.  Santa  F^  marls,  and,  in  connection  nith  the 
more  numerous  G.  ramosus,  has  enabled  me  to  determine  the 
dental  and  other  characters  of  the  genus. 

After  a  careful  examination  of  the  horna  of  these  species  in  my 
possession,  those  of  eighteen  individuals  (at  least  I  find  that  of 
ten  where  the  basal  portion  ia  preserved),  the  beam  has  beeu 
broken  otT  and  reunited  by  anchylosis  in  six.  In  most  of  these 
the  spot  is  marked  by  a  ring  of  exostosed  tuberosities,  like  those 
constituting  the  burr  of  the  deer's  born.  The. fracture  has  taken 
place  in  every  instance  at  a  point  as  far  above  the  frontal  bone  as 
the  burr  of  deer  is  situated,  and  is  irregular  in  outline,  higher  oa 
one  side  than  the  otlier.  In  some  of  the  specimens  the  smaller 
antlers  are  also  broken,  and  exhibit  a  similar  burr,  but  the  terminal 
portion  is  usually  lost.  In. one  specimen,  a  broken  antler  is  an< 
chyloscd  in  the  usual  manner  of  overlapping  ends. 

The  horns  are  solid,  the  centre  having  a  narrow  spongy  axis. 
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which  aided  in  the  production  of  the  burrs,  is  also  probable.  We 
may  thus  believe  it  to  have  been  dermal  like  that  of  the  giraffe  or 
the  Antilocapra  at  the  period  of  immaturity  of  its  horny  sheath. 

It  ma}'  be  concluded  then  that  the  genus  Gowryx  represents 
the  ancestral  t3'pe  of  the  Cervidxj  and  explains  the  origin  of  the 
remarkable  type  of  horns  of  that  family  as  follows  :  Kuminants 
with  fixed  horns  of  structure  more  dense  and  brittle  than  others 
of  the  same  type,  in  their  annual  combats  at  the  rutting  season, 
Tery  frequently  broke  the  beams  off  not  far  above  the  base.  The 
usual  location  of  nutrition  followed,  which  being  annually  re- 
peated, became  as  periodical  in  its  return  as  the  activity  of  nutri- 
tion of  the  reproductive  system.  This  activity  ceasing,  the  horn 
being  dense  lost  its  vitality,  the  more  so  as  the  normal  covering 
would  have  already  perished  in  its  distal  portions.  The  natural 
consequence,  the  separation  of  the  dead  from  the  living  bone  by 
Bappuration,  would  follow.  This  process  would,  however,  probably ' 
require  a  longer  time  for  the  establishment  of  its  periodical  return 
than  the  fracture  and  attachment  of  the  existing  horn. 

This  appears  to  be  the  only  explanation  of  the  origin  of  the 
phenomena  exhibited  by  the  horns  of  the  Cermdse^  and  is  sug- 
gested by  the  specimens  of  Cosoryx  to  be  described. 

Char.  Specif. — This  species  is  larger  than  the  C.furcatus^  Leidy, 
tnd  exhibits  two  antlers  instead  of  one,  of  which  the  first  is  given 
off  at  a  point  much  further  from  the  base  than  in  that  species. 

The  beam  near  the  base  is  curved  a  little  inwards,  and  is  semi- 
circular in  section,  the  outer  face  being  slightly  concave,  the  inner  • 
verv  convex.  The  base  is  situated  a  short  distance  within  the 
free  superciliary  border.  The  beam  becomes  more  cylindric,  and 
then  expanding  in  a  fore  and  aft  direction,  gives  off  an  antler  at 
right  angles,  nearly  parallel  to  the  cranial  axis.  At  a  distance 
little  over  half  the  elevation  of  the  first  antler,  the  beam  gives  off 
a  second,  in  a  plane  transverse  to  the  axis  of  the  skull.  Th^ 
terminal  portion  of  the  beam  is  cylindric,  curved,  and  acute  at 
the  apex. 

Mandibles  with  teeth  of  two  species  of  this  genus  were  found, 
the  smaller  of  which,  occurring  with  the  other  portions  of  C.fur- 
catus^  belong  to  it.  The  larger  differs  in  the  elevation  of  the 
intercrescentic  column  of  the  first  molar,  which  is  worn  into  a 
loop  at  ordinary  maturity  ;  this  may  however  be  but  an  individual 
variation.  The  diastema  is  long,  and  the  ramus  of  that  point 
quite  slender. 
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Mcn'uMmentt.  m. 

Long  diameter  base  No.  1 016 

"  "         "      "    a 020 

ElevHtion  of  drat  nntlcr  from  base  No.  1 080 

"        of  second  antler  from  first  No.  3 043 

Length  of  terminal  part  of  beam  No.  4 Oft.l 

"      of  molars  8--'>,  No.  .5 037 

"      ofmoUrs4-5,  No.  5 038 

"      of  flfib  molar 013 

Width  of  anil  moinr 006 

Coioryz  tsres,  ip-  dot. 

Estnbliahed  on  the  connected  fi-ontnl  bones  supporting  the' 
horns  of  one  specimen,  nnd  represented  by  portions  of  horns  of 
two  others.  The  former  individual  is  larger  than  any  one  belong* 
ing  to  the  other  speeics,  and  the  species  is  doubtless  the  largest 
of  the  genus.  The  horns  stand  above  the  posterior  part  of  the 
orbit,  which  excavates  its  base,  and  presenting  a  eonsider&ble  face 
descending  into  the  temporal  or  zj-gomatic  fossa.  There  is  no 
free  superciliary  rim  oiitaide  of  the  base  as  in  C  ramoiun,  Cope. 
The  section  of  the  beam  near  the  base  is  a  regular  oval,  the  long 
axis  directed  longitudinally  and  a  little  outward  in  front.  The 
beam  is  erect  with  a  slight  curvature  outwards  at  the  inner  base 
ouly.  So  far  as  preserved  it  does  not  branch,  but  may  do  so  in 
its  distal  portion  which  is  lost.  The  tissue  is  more  spongy  in- 
teriorly than  in  the  other  S|>ecies ;  supra-orbital  foramen  far  within 
the  superciliary  border. 
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Measurements.  m. 

Length  of  molar  series 0050 

**      of  first  molar 0018 

Depth  below  last  molar  (inner  side) 0030 

*'       below  first  molar 0045 

"      of  incisor 0015 

"      as  diastema 0027 

Taaolaz  sanetaftdei,  gen.  et  sp.  dot. 

Char.  Gen.  Molars  prismatic,  transverse,  except  the  first  and 
last,  each  divicle<l  by  a  plate  of  enamel  extending  transverseh'  from 
the  inner  side.  Anterior  molar  longitudinal;  posterior  molar 
composed  of  two  columns. 

This  genus  is  represented  by  numerous  teeth  and  portions  of  the 
cranium.  It  evidently  belonged  to  the  Leporidap,  and  is  allied  to 
both  Lepus  and  Palaeolagus,  As  the  teeth  are  mostly  separate,  it 
is  not  easy  to  determine  which  is  the  posterior  and  which  the  ante- 
rior molar.  Judging  by  the  analogy  of  the  known  species,  the 
determination  as  here  made  is  correct;  should  the  relations  be 
reversed  the  species  will  be  referred  to  Palseolagus. 

Char.  Specif.  The  teeth  are  curved,  the  convexity  inwards. 
Inner  face  grooved,  the  groove  occupied  by  cementum ;  the  outer 
border  compressed  either  without  or  with  very  shallow  groove. 
First  molar  with  triturating  surface  twice  as  long  as  wide  with 
in  entering  loop  of  enamel  on  the  inner  side,  anteriorly  narrower. 
List  molar  as  wide  antero-posteriorly  as  transversely,  tlie  shaft 
cnTTcd  backwards ;  the  posterior  column  sub-cylindric  half  the 
•liimeter  of  the  anterior. 

Measurements.  Inch. 


DUmeter  of  middle  molar  i  "ntero-posterior 

( transverse 

first  molar  i  '"""^-Posterior 
( transverse  . 

last  molar   ( antero-posterior 
1  transverse  . 


.093 
.187 
.140 
.0G2 
.100 
.065 
.250 


Length  of  crown  of  last  molar 

This  species  is  about  the  size  of  the  northern  hare. 

blfeartM  vmbrotos,  tp.  dot. 

Represented  by  numerous  portions  of  nearly  all  parts  of  the 
ikdeton,  in  excellent  preservation.  The  beak  from  the  frontal 
kooe  to  near  the  apex  is  preserved  ;  it  displays  the  depression  just 
Mtarior  to  the  nares,  which  marks  the  anterior  boundary  of  the 
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cere.  The  culmen  is  nearly  horizontal  to  just  beyond  this  mark, 
and  then  exhibits  a  gradual  decurvature  to  the  apex.  The  beak 
is  strongly  compressed,  and  the  tomia  strongly  decurved,  forming 
an  open  festoon,  whose  middle  point  marks  one-fourth  the  length 
of  the  beak  from  the  nares.  The  latter  are  directed  obliquely  down- 
wards and  forwards,  narrowing  anteriorly,  and  having  a  prominent 
inferior  bounding  ledge.  The  mandible  is  weak,  the  symphysis 
marking  on  half  the  length  of  the  beak,  from  the  anterior  angle  of 
the  nares. 

The  bones  of  the  anterior  extremities  exhibit  large  and  power- 
ful proportions  as  compared  with  the  posterior,  appropriately  to 
capacity  for  sustained  flight.  The  head  of  the  humerus  is  much 
compressed,  and  the  articular  face  is  nearly  divided  into  two  by 
the  deep  bicipital  groove.  The  head  of  the  femur  is  small,  and 
the  rotular  face,  a  wide  and  deep  groove.  The  tibia  is  slender, 
the  shaft  much  compressed,  with  a  prominent  ridge.  The  cuemial 
crest  is  short,  and  not  produced  downwards  on  the  shaft.  The 
distal  posterior  bridge  is  narrow  and  oblique.  The  tarso-metatar- 
sus  has  a  strong  exterior  crest  which  constitutes  half  the  width  of 

the  shaft. 

MeasuremenU,  Inch. 

Length  of  beak  from  base  of  culmen  I  «•;«!  )      •        •        .1.90 
**  from  cere  to  apex     \  )      .        .        .    1.20 

Depth  of  beak  at  culmen 87 

*'      of  pre-maxillary  at  festoon 75 

Length  of  symphysis 69 

"        of  nares 87 

Width  of  palate  at  festoon      .        .        .        .        w       .        .      .50 

**       of  head  of  humerus 1.37 

**       of  condyles 1.13 

**       of  distal  end  femur 94 

»»       of  head  of  tibia 81 

"       of  condyles  of  tibia 66 

'*  *'      of  tarso-metatarsus 75 

Length  of  a  flrst  phalanx 1.12 

"       of  seven  sacral  vertebrsB 1.87 

*'       of  two  dorsal  vcrtebrse 1.12 

Depth  of  a  dorsal  vertebra  (total) 93 

"  **  "      to  roof  of  arch 44 

**     of  centrum  of  roof  of  arch 25 

Width  of       *»        "         " 33 

Length  of  two  cervical  vertebrce 1.12 

Depth            "           "           to  apex  neural  spine         .              .44 
"     of  articular  face  centrum 17 

Width  '*  **  25 
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October  6. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twent3'-nine  members  present. 

ir/it'fl/  and  Chess, — Mr.  Thomas  Meehan  introduced  a  subject 

vhich  he  said  had  never  before,  to  his  knowledge,  been  brought 

direcllv  to  the  attention  of  a  scientiOc  body — the  popular  belief 

that  wheat  will  turn  to  chess.     The  scientific  world  might  well  be 

pardoned  for  deriding  such  an  idea,  for  if  so  distinct  a  genus  as 

Triticum  can  be  found  to  produce  a  Bromus^  the  most  exaggerated 

iK»tion  of  tlie  "leaping"  power  of  nature  must  be  enlarged  in  con- 

ndering  theories  of  evolution.     Yet  he  might  saj'  he  had  seen 

manv  popular  impressions,  derided  by  men  of  science,  prove  true. 

Wlien  a  boy  his  agricultural  friends  insisted  that  the  same  toad 

which  would  deposit  its  eggs  in  water  when  convenient,  would 

liring  forth  its  j'oung  alive  when  deprived  of  the  water  privilege. 

He  had  proved  the  fact  bj'  keeping  toads  in  breeding  condition  in 

coufiDcment,  and  counting  the  toadlets  when  certainly  not  more 

than  a  few  da^'s  old.     The  idea  was  once  derided  by  intelligent 

nen,  but  he  believed  most  zoologists  now  admit  that  the  common 

toad  is  oviparous  or  viviparous  according  to  circumstances.     In 

like  manner  in  his  youth  he  saw  five  young  snakes,  one  after 

auotber,  enter  the  mouth  of  the  parent  when  alarmed.     This  was 

i  universal  lx»lief  of  countrj'  people ;  yet  only  last  3'ear,  on  over- 

vhelming   evidence    before    the    American    Association,   was   it 

idmitted  as  scientific  truth.     Again,  during  the  past  year  we  had 

Mrn  how  a  )x»pular  Inilief  in  regard  to  an  apparent  elongation  of 

trw;  trunks  had  proved  to  be  true,  though  the  popular  reasoning 

was  wrong.     We  now  know  that  trees  may  sometimes  be  lifted 

from  year  to  year  by  the  gradual  thickening  of  roots  growing 

ovtT  a  rocky  base,  so  that  a  side  branch,  which  in  a  young  tree 

is  op|>osite  to  a  mark,  maj',  in  time,  be  as  much  as  a  foot  above 

i;.  as  popular  observation  contends  it  sometimes  will.    With  these 

tLing^  in  mind  he  had  held  himself  open  to  give  even  some  trouble 

10  get  reputed  facts  with  refer€l\ice  to  this  question  of  chess.     He 

tow  exhibited  one  of  several  specimens  sent  him  by  Mr.  Levette 

of  tlie  Indiana  Geological  Survey,  and  proceeded  to  point  out 

tkit  there  could  be  no  mistake  about  the  branch  from  tiic  wheat 

ear  U-ing  Bromus  secalinus^  the  common  chess,  so  far  as  the  palea 

ami  ^duines  were  concerned.    In  the  flowers  he  had  dissected  he 

fixind  no  perfect  grain  to  compare  with  wheat.     In  instances  pre- 

viouj?ly  rei-onled  there  seems  never  to  have  been  any  dispute  about 

tlie  appearance  from  the  wheat  head  being  the  real  Bromua.     But 

it  had  l^een  contended  that  in  these  cases  an  examination  had 

II 
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ahotvn  nil  acci dental  union  of  tivo  culms,  one  from  eacli  plaut,  and 
wliicli,  in  aomc  way,  had  formed  an  apijarent  niiion  one  with 
nnothcr.  Tbis  appeared  not  to  be  the  case  in  the  present  sped* 
men.  In  tlic  wheat  ear  the  small  clusters  of  Boners  inclosing  the 
ultimate  grain,  came  out  at  each  bend  of  the  zigzag  rauliis.  The 
spike  of  cliCBs  appeared  to  come  out  at  one  of  these  bends,  the 
lowermost,  taking,  in  fact,  tlie  place  of  one  of  these  small  clusters. 
It  was  not  an  accidental  union  of  two  distinct  parts,  but  app&- 
I'ently  a  substitution  of  one  part  for  another.  Again  the  Bromttt 
secalinus  rarolj'  gets  as  tall  as  wheat,  especially  so  tall  as  thia 
strong  looking  wheat  head  had  evidently  grown.  There  was,  be 
said,  another  remarkable  fact  connected  with  the  popular  reports. 
Many  other  grasses  grow  with  wheat  as  well  as  Uromus  necalinut, 
the  common  chess  or  cheat.  It  was  apparently  as  easy  for  any 
of  these  to  become  accidentally  conjoined  with  wheat  as  this,  but 
no  case  is  brought  foiward.  There  was  enough  in  appearance,  he 
thought,  that  deserved  further  investigation. 

On  Mr.  Median's  motion,  the  specimen  was  referred  to  the 
Biological  and  Microscojiicnl  Section  for  examination. 

Neto  Growth  of  Plantn. — .Mr.  John  H.  Redfield  called  the 
attention  of  the  Academy  to  some  curious  facts  recently  observed 
by  Mr.  C.  F.  Parker.  On  some  low  marshy  ground  near  the  Dela- 
ware Itiver  below  this  city,  was  deposited  in  the  spring  a  large 
amount  of  mud  dredged  from  the  channel  of  the  river.  The  mud 
was  api-cad  to  the  depth  of  several  feet  over  a  space  of  more  than 
an  acre  in  extent,  for  the  purpose  of  raising  the  level.  Later  in 
the  season  over  this  whole  area  sprung  up  a  growth  composed 
almost  exclusively  of  two  plants,  viz.,  Polygonum  orienlale,  an 
Kant  Indian  species  (which  occaf^ioually  oc<.'urs  on  wa^te  t;round), 
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water,  might,  under  exposure  to  the  air,  germinate.  He  referred 
10  oiher  cases  of  the  springing  up  of  new  plants  after  the  deposit 
of  frvsh  earth,  and  suggesteil  a  mode  of  testing  tlie  origin  of  tlie 
seeds. 

I>r.  Carson  and  Mr.  Aubrey  H.  Smith  called  attention  to  the 
grtat  change  which,  during  late  3'ears,  had  occurred  in  the  vege- 
tation of  the  neck  below  the  city. 

Oh  A^pleninm  ebenoides. — Mr.  Redfield  then  alluded  to  tlie  fern 
known  as  A^'plrnium  ebenoides^  described  some  years  ago  b}'  Mr. 
Scott*  from  a  few  plants  found  on  the  rocky  banks  of  the  Schuyl- 
kill above  Philadelphia.  Most  of  our  botanists  have  doubted  the 
validity  of  the  sjKH'ies,  and  have  supposed  it  to  be  an  abnormal  or 
hybrid  form  originating  from  CamptosoruH  rhizophyUuH  (Walking 
Fern),  and  Aiiplf*i\ium  ebeneum^  both  of  which  species  occur  abund- 
tnily  at  the  locality.  Receutl}'  a  few  plants  of  the  same  form 
Lave  been  found  near  Havana,  Alabama,  by  Miss  Tutwiler,  and 
in  precisely  the  same  suspicious  company.  Her  account  may  be 
found  in  the  Bulletin  of  the  Torrey  Club  for  May,  1873.  Recently 
Mr.  A.  II.  Curtiss,  of  Liberty,  Va.,  has  received  from  Alabama  a 
frund  of  this  fern,  roofing  at  the  apeXj  precisely  as  the  walking 
fern  does.  Mr.  Redfield  thought  this  fact  tended  to  confirm  the 
doubts  already  entertained  u|)Ou  the  validity  of  the  species. 

*Vf«/icr  of  some  Rhizopod^, — Prof.  Leidy  remarked  that  since 
he  bad  made  a  communication  on  Deinamceba  miroJbilis  he  had 
bad  the  opportunity  of  examining  a  number  of  additional  speci- 
mens. All  of  them  ap|>eared  to  be  variegated  with  twin  si)ots  of 
ereen,  which  he  found  to  be  due  to  the  scattered  joints  of  two  spe- 
cies of  desniids  of  the  genus  Didymoprium,  swallowed  as  food,  lie 
liad  observed  the  animal  swallow  a  considerable  portion  of  a  lila- 
mcDtof  Didymoprium  Greuillii.  In  another  instance  he  had  seen 
an  individual  eject  upwards  of  fi ft}' joints  oT  l)idi/mop7*ium  lire- 
ht^jionii^  from  three  different  portions  of  the  body  simultaneously. 
.Inutber  peculiarity  he  had  observed  in  the  animal  which  had  pre- 
riously  escaped  his  notice.  The  ])ody  appears  to  be  surrounded 
or  cQcIosefl  in  what  might  be  called  an  atmosphere  of  minute  spi- 
cules, which  can  be  seen  as  a  circle  a  short  distance  beyond  the 
outline  of  the  body. 

Prcif.  Lfeidy  tlien  presented  drawings  and  descriptions  of  a 
DQiulter  of  Difflugians  which  he  supposed  to  be  new.  They  were 
fflosily  fouDd  in  a  pond  in  Absecom  Creek,  New  Jersey,  and  in 
*Jie  sphagnum  on  the  border  of  the  pond.  Most  of  the  same  spe- 
cies were  likewise  found  in  a  sphagnous  swamp  of  Longacoming, 
and  in  the  sphagnum  on  the  border  of  Lake  Ilattacawanna,  New 
Jersey. 

DiFFLUQiA  VA8.  Tcst  composcd  of  angular  quartz  particles, 
generally  coarse,  shape  pjTiform,  with  the  neck  constricted  where 
it  joins  the  body;  fundus  obtuse;  mouth  large,  circular.     Ento- 


158  PROOEEDINGS  OF  THE  ACADEMY  OF 


October  13. 
The  President,  Dr.  Euschenberqer,  in  the  chair. 
Sixteen  members  present. 

The  Seibert  Collection  of  Minerals,  which  was  completed  in 
1820,  was  received  on  deposit,  and  ordered  to  be  preserved  intact 
under  that  name  as  historic  evidence  of  scientific  progress. 

Variations  in  Solanum  Fendleri^  A.  G. — Mr.  Thomas  Meehan 
said  that  among  other  agricultural  and  liorticultural  plants  the 
history  of  the  potato  was  not  clearly  known.  It  was  said  to  be  a 
native  of  Mexico,  Chili,  and  Peru,  but  he  doubted  whether  it  had 
been  found  anywhere  beyond  all  question  indigenous.  Solanum 
Fendleri^  A.  Gray,  had  much  in  common  with  S.  tuberoHum.  The 
flowers  and  foliage  differed  chiefly  in  being  much  smaller  in  all 
their  parts.  He  had  plants  under  culture  for  eight  years,  but 
could  not  find  any  variation  in  the  shape  and  size  of  the  tubers 
until  tins  year,  when  they  have  begun  to  vary  in  the  direction  of 
the  common  potato.  Hitherto,  the  tubers  have  been  round,  about 
the  size  of  a  large  bullet,  and  rugose  from  the  imperfect  tuber 
cells  on  the  surface.  This  season  the  roots  have  varied  in  the 
direction  of  the  common  potato.  They  are  oval  and  compressed, 
and  one  has  reached  a  dimension  of  one  inch  wide  and  two  inches 
long,  and  with  the  skin  clear  and  semi-translucent  as  we  see  in 
more  delicate  potatoes.  He  thinks,  however,  that  these  facts  do 
no  more  than  suggest  a  possibilitj'  of  the  unity  of  origin  of  the 
Solanum  Fendleri  and  Solanum  tuberosum.  The  fact,  that  the 
former  tubers  will  endure  a  temperature  of  zero  in  the  ground, 
while  the  latter  was  so  easily  destroyed  by  frost,  might,  indeed, 
be  considered  against  such  possibility  unless  we  could  conceive 
of  some  physical  change  coexistent  with  a  change  of  form. 

\  Crystallization  in  Plants. — Dr.  J.  Gibbons  Hunt  remarked  that 
the  subject  of  crystallization  in  plants,  though  not  new  to  botan- 
ists, is  interesting  because  of  the  extreme  beauty  of  these  deposits, 
and,  also,  an  account  of  the  obscurity  of  their  origin  and  true 
significance  in  the  life-history  of  the  plants.  The  entomologist, 
perhaps,  has  need  for  alarm,  because  some  botanists  assert  that 
some  plants  devour  the  special  objects  of  his  stud}';  but,  I  think, 
the  mineralogist  might  feel  equally  jealous  to  learn  that  the  all- 
devouring  plants  were  busy  picking  up  his  crystals  from  the 
inorganic  kingdom,  and  using  them,  at  least,  to  beautify  their 
own  tissues. 

I  would  ask  attention,  at  this  time,  to  only  one  form  of  plant- 
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rnMAl — tbe  ejitelith — to  eaiM  becsose  the  Aggregation  of  orys- 
tkU  U  indoaM]  in  a  capaule  or  cyat  within  a  apecial  cell,  and  is, 
•••rvoTrr,  Mmiwctvd  with  its  cell  by  means  or  a  delicate  filament, 
ditfc-nng  in  (Am  pAilicular  ttom  alt  alhfr  cell-contents. 

In  (tor  common  nettle  (6'rfim)  we  meet  with  the  ordinary  form 
of  FT  Mvlith.  A  limitle  aggregation  of  minute  crystals — probably 
o&alatc  of  lime — neArly  circular  in  form,  showing  the  capsule 
|4Ainly  which  envelops  them,  and  also  the  special  cell  containing 
IW  i-yttolilh.  Alwut  six  hundre«l  fill  a  line  an  inch  long,  and 
fiur  hundred  afv  found  in  one  square  inch.  Eacli  cystoHth  cou- 
tAiB*  about  one  hundred  individual  crystals.  At  lowest  estimate, 
tbrrvfure.  forty  thousand  crystals  exist  in  one  square  inch  of 
actll*'  leaf. 

Ia  f*ilt»  aiHsi-oMi — A  near  ally  of  VHiea — I  find  a  type  of  cyslo- 
lilb  tliSering  widely  from  all  Forms  heretofore  described.  They 
Areelongated  and  bent,  in  form, like 
An  Austrsliaa  boomerang.  They 
lie  in  cells  measuring  only  the  ,>, 
of  an  inch  long,  and  tbe  x\s  **i*lB; 
and  so  abnndant  that  quite  one- 
third  of  the  entire  leaf  is  occnpied 
with  them.  Cystoliths  of  this  mag- 
nitude and  singular  form  I  believe 
to  be  unknown  to  botanists.  The 
Alanu-nt  connecting  each  one  with 
its  cell-wall  is  apparent. 

Wlint  is  the  significance  of  these 
pinnt-crystals  ? — and  tlicre  are 
otiiera  more  numerous  and  more 
U-autiful — what  their  office  in  the 
life  of  the  plant?  what  pnrldo  they 
ac-t  in  Hupplyiug  the  salts  of  lime, 
of  nnim.tls?     Will  scientific  ngri - 


Tbr  death  of  Thomas  Sparks  was  announced. 


OCTOBIK  20. 

The  Trcsitlent,  I>r.  Ri'hguenbmozb,  In  the  chair. 
Twcuty-four  memlwrs  present. 

AUrt  finrtjlar  in  Cohradn. — Mr.  TiloMAS  Mebiian  announce«l 
Mf  di vivi-ry  of  Ahii-t  ( Piifa  of  Loudon)  comiil'ir  in  (ili-n  Kyrie, 
n>ar  I'ikv**  i'eak.  in  Colorailo,  by  l>r.  Knut-linann.  Wlien,  how- 
r\rt,  tir  explored  what  was  till  then  an  unknown  cariiin  in  1^71, 
ati'1  which  by  right  of  a  first  discovery  he  IjAd   iiutned  Canon 
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EngelraanD,  ader  his  distinguished  friend,  and  which  name  it  still 
retains,  he  found  a  considerable  quantity  in  that  canon  also.  He 
was  attracted  by  the  light  green  cones,  as  distinguished  from  the 
purplish  ones  of  Abies  grandis,  but  on  climbing  the  trees,  and 
examining  the  characters,  he  concluded  it  was  but  a  variation 
from  A,  grandisj  similar  to  what  he  was  already  familiar  with  in 
A.  hahamea.  Prof.  Porter  had  also  found  it  in  Cheyenne  Canon 
in  1872;  and,  if  really  distinct  from  A,  grandis^  it  is  probably 
much  more  widely  diffused  through  the  Rocky  Mountains  than 
has  been  supposed. 

Fertilization  of  Oentiana. — Mr.  Thomas  Meehan  called  atten- 
tion to  the  fact  that  the  autumn-blooming  gentians  were  now  in 
flower  ;  and  a  close  investigation  promised  an  interesting  field  to 
the  botanist.  They  belonged  to  the  class  witli  gelatinous  pollen, 
and  which  was  now  believed  to  require  the  aid  of  insects  in  fertili- 
zation ;  but  many  of  our  species  had  closed  corollas,  which  seemed 
to  make  fertilization  by  this  agency  difficult.  In  connection  with 
this  subject  he  said  Dr.  Engelman  had  made  some  curious  obser- 
vations on  the  gentians  of  the  Rocky  Mountains.  All  the  large 
flowered  species  (as  Oeniiana  affinia^  O./rigida^  O.  Parry i^  etc.) 
have  the  anthers  definitely  fixed,  and  open  outwards  towards 
the  corolla ;  while  those  of  the  smaller  species  (such  as  O.  acnta^ 
and  neighboring  genera,  Swertia  and  Pleurogyne)  have  the  face 
of  the  anthers  directed  towards  the  ovary  at  an  early  stage  of 
development,  but,  on  expansion  of  the  corolla,  are  thrown  over 
the  fllament,  and  then  face  outwards  as  the  others.  The  stigma 
is  cloven,  but  the  lobes  do  not  expand  till  several  hours  after  the 
anthers  have  shed  their  pollen.  Mr.  Meehan  finds  the  anthers  of 
the  large  flowered  eastern  8|>ecies  accord  with  Dr.  Engelman's 
observations  on  the  Colorado  ones,  in  having  the  anthers  fixed 
from  the  first  outwardly,  at  least  in  all  that  he  has  been  able  to 
examine. 

Variations  in  Leaves  of  AiJanthus  glandulosa. — Some  leaflets 
gathered  from  the  trees  by  Dr.  H.  Leffman  were  exhibited,  in 
which  the  usual  lanceolate  form  was  departed  from,  and  a  triangu- 
larly hastate,  or  aceriform  shape,  assumed. 

Note  on  Dryocampa, — Prof.  Leidy  stated  that  the  oaks  in  the 
forests  of  New  Jersey,  during  the  last  summer,  were  greatly  devas- 
tated by  the  Dryocampa  scnatoiMa.  In  the  early  part  of  Septem- 
ber, in  passing  along  the  adga  of  a  forest  skirting  a  cranberry 
swamp,  at  Abseeom,  New  Jersey,  he  had  observed  multitudes  of 
the  Dryocampa  lying  dead  on  the  swamp  and  all  bristling  with  the 
singular  fungus  Achlya  prolifera. 

The  death  of  M.  Elie  de  Beaumont,  a  correspondent  of  the 
Academ}',  was  announced. 
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October  27. 

The  Pre tuient.  Dr.  Ruschkicberoer,  in  the  chair. 

TwrDty-five  membera  present. 

Chapter  XIV.*  Art.  V.  of  the  By-Laws  was  amended  to  read 
A*  follows:  ^*8ix  nembers  shall  constitute  a  quorum.  Except 
the  rlrctioD  of  members  and  correspondents,  no  question  other 
tksD  purrlr  scientific  shall  be  decided  at  any  meeting  unless  at 
Wa»t  twenty  members  rote '/'  the  words  ^^  except  the  election  of 
mrmbert  and  correspondents**  being  added  to  the  original  article. 

The  following  paper  was  presentecl  for  publication : — 
->yno|»i*  of  the  Murtd«  of  North  America.".  By  Dr.  Elliott 
Cuitc«,  V.  S.  A. 

W.  S.  Bisself  Dr.  A.  M.  Owen,  U.  S.  N.,  James  Doughert}', 
iHoirl  Maul,  John  Rothermel,  John  B.  Robinson,  Charles  H. 
UowdU  and  Mrs.  Elixabeth  V.  Graham,  were  elected  members. 

Vr.  A.  E.  Carol  hers,  of  Saltillo,  Mexico,  was  elected  a  Corre- 
*{<»o«lrat. 

oi^  rt-jiort  of  ihf  Committ(»e  to  which  it  was  referred,  tlie  follow- 
utj  pAfirr  liai  ordere<l  to  be  published: — 
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tnr  AKxw  taeutt  of  kzux. 

BT  JAB.  LEWIS,  M.S. 

Among  the  interesting  shells  observed  recently  by  Miss  Law 
among  the  mountains  of  North  Carolina,  near  Hayesville,  is  a 
variety  of  Helix  (Stenotrema)  monodon,  Ratkett,  of  which  there 
appears  to  be  no  record.  The  shells  in  question  present  the  un- 
mistakable  characters  of  monodon  modifled  in  the  following  par* 
tic-ularB :  The  whorls  arc  more  flattened  than  usual,  making  the 
whole  shell  flattened  and  more  discoidal  than  has  hitherto  been 
remarked  of  this  species.  The  periphery  is  slightly  carinate  or 
only  obeoletely  carinate,  specimens  varying  slightly  among  eadi 
other  in  this  respect.  The  larger  number  of  specimens  are  marked 
with  a  single,  faint,  brown  band  on  the  periphery,  in  which  respect 
may  be  observed  a  habit  comparable  with  what  has  heretofore 
been  remarked  of  banded  specimens  of  Mesodon  etevala.  The 
presence  of  this  band  on  some  of  the  shells  imparts  a  somewhat 
variegated  aspect  to  the  superior  portion  of  the  shell. 

It  is  scarcely  to  be  presumed  that  specific  characters  will  be 
predicated  upou  the  variable  features  above  mentioned,  but  the 
variety  seems  to  be  bo  well  characterized  as  to  deserve  a  name  by 
which  to  distinguish  it,  and  I  therefore  venture  to  propose  for  it 
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November  3. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-six  members  present. 

A  paper  entitled  "  On  new  species  of  Noctuidse,"  by  Aug.  R. 
Grote,  was  presented  for  publication. 

The  President  read  the  following  extract  from  a  letter  written 
by  Prod  Edw.  D.  Cope,  and  dated  "  Camp  near  Nacimiento,  X.  M., 
Oct.  11, 1874  :"  ^^I  have  been  camped  for  some  five  weeks  in  this 
region  with  five  men,  forming  one  of  Lieut.  Wheeler's  survej'ing 
parties.  I  find  much  of  interest  geologicall}',  paleontologically, 
and  archsBologically,  and  have  an  agreeable  location  in  a  country 
with  good  water,  timber,  and  grass,  and,  I  may  add,  Indians.  The 
latter  are  Apaches,  Utes,  and  Navajoes,  all  friendly.  I  find  many 
remarkable  ruins  of  rude  stone  buildings  of  an  extinct  race,  with 
great  quantities  of  broken  pottery.  I  discovered  a  ruined  stone 
Tillage  of  twent3'-five  houses  arranged  on  the  edge  of  a  cretaceous 
sandstone  hog-back,  from  six  to  twelve  feet  wide  only,  and  250  to 
300  feet  perpendicular  on  one  side,  and  on  the  other  sloping  at  an 
angle  of  45^  to  60°,  besides  other  ruins  in  regions  now  entirely 
waterless." 

Dr.  F.  T.  Haj'den  exhibited  a  series  of  photographs  of  ruins 
similar  in  character  to  those  spoken  of  by  Prof.  Cope.  The 
builders  were  supposed  to  be  the  ancestors  of  the  Moquis. 

Wheat  and  Chess. — The  specimen  of  wheat  {  Triticum)  with  a 
head  of  cheat  (Bromus)  apparently  growing  from  a  joint  of  the 
former  plant,  which  had  been  presented  to  the  Academy  at  the 
meeting  of  Oct.  6,  having  been  referred  to  Dr.  J.  Gibbons  Hunt 
for  examination,  he  made  the  following  report : — 

After  rendering  the  chaff  of  both  plants  transparent,  and  tinting 
properly,  so  as  to  render  every  morphological  element  distinct  for 
study,  and  after  treating  the  doubtful  outgrowth  similarly,  1  pre- 
sent the  three  specimens  to  the  members  for  study. 

I  will  call  attention  to  only  a  few  points  of  structure  in  each.  In 
the  upper  glume  of  the  wheat,  on  the  inside  surface  against  which 
the  grain  lies,  the  cells  are  large,  and  are  bounded  at  their  ends  by 
cell-walls  nearly  transverse  to  the  long  diameter  of  the  cells.  In 
corresponding  cells  in  cheat  the  ends  of  the  cells  are  bounded  by 
ohliqne  lines  generally.  In  the  outer  or  epidermal  cells  of  both 
plants  silica  is  abundant,  the  deposit  occurring  at  the  ends  of  the 
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culls,  but  in  granules  dilTei'eiitly  formed  in  the  wbettt,  from  tlioac 
in  the  cheat. 

It  is  impossible  to  convey  in  words,  an  idea  of  this  difference 
in  form.  In  tlie  cheat  the  silica  granules  are  larger  and  more 
abundant  than  in  wlieat. 

In  tlic  tip]>er  glumes  of  both  plants  there  are  from  three  to  nine 
veins.  In  the  wheat  not  more  than  one  vein  is  boi-dered  with 
stomaLa,  in  cheat  every  vein  has  on  either  side  a  distinct  row  of 
large  atomata,  and  this  peculiarity  of  structure  is  so  distinctive 
that  the  botanist  can  pick  from  a  bushel  of  the  mixed  glumes  of 
both  plants,  all  that  belong  to  the  cheat,  without  possibility  of 
mistake.  Other  points  of  dissimilarity  are  obvious,  but  I  have 
stated  enough  to  make  a  comparison  with  the  doubtful  oiUgrowth. 

In  this  doubtful  outgrowth  from  the  head  of  wheat  I  find  the 
obliquely  ending  internal  cells  in  the  upper  glume,  iu  the  epidermal 
cells,  silicadeposits  identical  in  form  and  position  with  the  cheat, and 
unlike  the  wheat,  and  every  vein  is  bordered  with  a  row  of  stomala 
on  either  side.  Every  morphological  element  of  the  outgrowth 
corresponds  in  form  to  analogous  elements  in  tbe  cheat.  I  am 
comi>eIled  therefore  to  pronounce  it  undoubted  Bromus  and  not 
Triticum.    But  I  would  report  further. 

Seize  now,  very  gently,  this  remarkable  outgrowth,  with  delicate 
forceps,  and  out  comes  the  Bromus  from  the  Triticum,  and  the 
trick  is  exposed.  The  Bromus  has  been  introduced  into  the  Triti- 
cum artificially,  and  the  cement  employed  to  make  Ihe  dcceptio 

ore  secure  still  adheres  in  flakes  to  the  artificial  parasite,  and  I 
resembles  in  appearances  gum  tragacauth.  A  beautiful  fuugus,  I 
moreover,  has  found  a  nidus  in  the  gum  solution  while  fresh,  and  I 
is  not  found  elsewhere  on  the  wheat.  The  stem  of  the  Brc 
wbic-b  was  inserted  into  the  wheat,  bears  on  its  epidermal  an; 
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Eastern  Tennessee  and  Western  North  Carolina.     The  Blue  Ridge 
there  attains  its  greatest  development,  both  in  width  and  altitude ; 
its  width  being  from  50  to  70  miles,  while  more  than  30  of  its 
peaks  attain  an  altitude  exceeding  6000'  feet.    The  western  border 
range,  called  the  Smoky  Mountains,  is  as  high  as  the  eastern  range, 
Myleii  the  Blue  Ridge ;  3'et  all  of  the  streams  that  drain  this  region 
flow  to  the  west,  cutting  deep  gorges  through  the  Smoky  Moun- 
tains.    Having  visited  this  region  on  several  occasions  recently, 
Mr.  Willcox  observed  that  the  eastern  and  central  portions  of  it 
consist  of  gneiss  rocks,  while  the  western  portion  is  composed  of 
other  sedimentary  rocks.     It  is  presumed  that  the  former  was  up- 
beaveil  at  a  time  long  anterior  to  the  elevation  of  the  latter,  and 
the  drainage  system,  having  once  been  established  to  the  west- 
ward, continned  its  erosion  during  the  subsequent  elevation  of  the 
Smoky  Mountains. 

Mr.  Willcox  also  stated  that  when  recently  in  North  Carolina 
his  attention  was  called  to  an  unusual  method  of  burial  by  an  an- 
cient race  of  Indians  in  that  vicinity.  In  numerous  instances 
i>urial  places  were  discovered  where  the  bodies  had  been  placed 
with  the  face  up,  and  covered  with  a  coating  of  plastic  clay  about 
tn  inch  thick.  A  pile  of  wood  was  then  placed  on  top  and  fired, 
which  consumed  the  body  and  baked  the  clay,  which  retained  the 
inpression  of  the  body.    This  was  then  lightly  covered  with  earth. 

Xoticr  of  Remains  of  Titanotherium. — Prof.  Leidy  directed 
ittention  to  two  fossils  recently  received  through  Prof  llayden. 
Tbey  consist  of  an  isolated  last  lower  molar  tooth  and  a  lower 
jiw  fragment  containing  three  teeth.  The  specimens  are  part  of 
t  skeleton,  most  of  the  bones  of  which  were  found  about  one 
hnDdre<l  miles  east  of  Greeley,  Colorado. 

The  last  lower  molar  tooth  is  identical  in  character  with  that 
referred  to  Titanotherium  Proulii  {Ancient  Fauna  of  Nebraska^ 
pi.  xviL  figs.  8,  9,  10),  except  that  its  outer  basal  ridge  is  less  well 
drveloped.  Tlie  fore  and  aft  diameter  of  the  crown  is  three  and 
oo«*-qaarter  inches;  the  width  in  front  19  lines. 

The  teeth  of  the  lower  jaw  fragment  are  either  the  last  three 
premolars,  or  the  last  two  of  these  and  the  first  molar.  They  arc 
Wlk  the  corresponding  teeth  of  Titanotherium  Proutii.  In  all, 
•»i*c  crown**  are  bilobed.  The  series  of  three  teeth  measures,  fore 
1&4  aft,  four  inches  and  five  lines.  The  first  of  the  series  nieas- 
BTW,  fore  and  aft,  14^  lines;  the  second  16^,  and  the  third  21 
He**,  a  large  mental  foramen  is  situated  about  an  incli  and  a 
Laif  l-elow  the  interval  of  the  anterior  two  teeth. 

These  remains  I  suspect  to  belong  to  the  animal  indicated  under 
ihentmeof  Megacerops  coloradensin  (Extinct  Vertebrate  Fauna 
of  the  Western  Territories).  This,  from  all  the  evidence  I  have 
taa^^ftr  seen,  appears  to  be  of  the  same  genus  as  Titanotherium^ 
to  which  I  also  suspect  the  genus  Brontotherium  of  Prof.  Marsh, 
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and  the  genera  Symhorodon  and  Miobasileus  of  Prof.  Cope  be- 
long. 

Last  summer,  in  passing  through  New  Haven,  I  had  an  oppor- 
tunity of  seeing  the  fossil's  referred  by  Prof.  Marsh  to  Brontothe- 
Hum,  Among  them  I  saw  an  incisor  tooth,  which  is  like  one  in 
the  museum  of  the  Academ}'.  The  latter  specimen  accompanied 
some  remains  of  Titanotherium  from  White  River,  Dakota.  The 
crown  forms  an  irregular  hemisphere,  and  measures  from  5  to  5^ 
lines  in  diameter. 

The  examination  of  the  skull,  described  by  Prof.  Marsh,  under 
the  name  of  Brontotherium^  and  an  inspection  of  the  skulls,  ex- 
hibited to  the  Academy  last  June  by  Prof.  Cope,  and  referred  by 
him  to  Symhorodon^  confirmed  my  suspicion  that  these  two  named 
genera  are  synonymous  with  Titanotherium.  I  also  suspect  from 
the  cursory  examination  of  the  specimens  of  Profs.  Marsh  and 
Cope,  that  the  number  of  species  will  probably  be  reduced  to  one 
or  two. 

Notices  of  Ehizopods. — Prof.  Leidy  exhibited  drawings  of  the 
beautiful  Actinophryan,  ClaJthrulina  elegans^  described  by  Cien- 
kowski  and  other  European  naturalists.  It  was  found  abundantly 
on  Utricularia,  at  Absecom,  New  Jersey.  The  more  mature  speci- 
mens have  a  brownish  or  yellowish  color.  The  spherical,  fenes- 
trated, siliceous  shell  measures  from  ^^th  to  ^^th  mm.  in  diameter. 
Tiie  interior  Actinophrys-like  body  is  about  g'^th  mm.  in  diameter, 
and  gives  off  a  multitude  of  delicate  rays  which  extend  through 
the  fenestra  of  the  shell.  The  stem  of  attachment  of  the  shell 
measures  ^th  of  a  mm.  or  more  in  length. 

The  maturer  specimens  frequentl}'  have  others  attached  to  their 
shell,  usually  one,  but  as  many  as  six  were  observed  radiating  on 
their  slender  stems  from  the  parent  shell.  These  secondary  shells 
are  slightly  smaller  than  the  others,  are  colorless,  and  often  so 
delicate  and  transparent  that  the  fenestrate  character,  if  it  exists, 
is  invisible. 

In  a  number  of  detached  specimens  of  Clathrulina^  the  shell 
was  occupied  by  a  central,  rayless,  granular  mass,  from  ^V^^  ^^ 
^j^tXx  mm.  in  diameter. 

Prof.  Letdy  also  exhibited  drawings  of  Aclinosphaerium  Eich- 
homily  which,  though  not  so  common  as  Actinophrys  sol^  is  fre- 
quentl}'  found  in  the  ponds  and  ditches  in  the  vicinity  of  Phila- 
clelpliia.  It  varies  considerably  in  size,  ranging  from  y\jth  mm. 
to  I  mm.  in  diameter.  Some  exhibit  a  multitude  of  rays,  others 
a  few,  and  some  observed,  of  large  size,  alive  and  active,  were 
utterly  rayless. 

Drawings  were  also  exhibited  of  Acanthocystis  viridis.  This 
remarkable  rhizopod  occurs  frequently  in  all  the  ponds  and  ditches 
in  the  vicinity  of  the  city.  It  is  either  very  polymorphous,  or  else 
perhaps  several  species  may  be  included  under  the  one  name. 
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Some  are  green  from  the  chlorophyl  balls  occupying  the  superfi- 
cial part  of  the  body."  Others  exactly  alike  in  all  other  points  of 
structure  are  colorless.  From  the  bodj'  project  a  multitude  of 
exceedingly  delicate  spines  with  discoid  bases  and  furcate  ends. 
Rays  also  like  those  of  Aciinophrys  project  bej'ond  the  spines. 
Both  ra^'s  and  spines  in  the  immediate  vicinity  of  the  body  are 
enveloped  in  a  stratum  of  exceedingly  minute  vibrio-like  spicules. 
The  green  specimens  of  Acanthocystis^  independently  of  rays  and 
spines,  measure  about  ^^^th  mm.  in  diameter ;  the  colorless  ones 
measured  about  one-half  the  size  of  the  former. 

Drawings  were  also  exhibited  of  an  Actinophryan,  of  which  a 
number  of  individuals  lived  together  in  colonies.     These  are  not 
tmfrequently  met  with  in  the  same  positions  as  Acanthocystis  and 
Actinosphxrium.    The  species  appears  to  be  the  same  as  that 
recently  described  by  Hertwig  and  Lesser,  in  the  Archiv  fur  Mi- 
trofkopifche  Analomie^  1874,  plate  iv.  fig.  1,  under  the  name  of 
Raphidiophrys  elegans.    I  have  repeatedly  met  with  the  creature 
in  colonies  from  hsdf  a  dozen  up  to  forty.     The  whole  colony  moves 
tloog  with  much  greater  rapidity  than  Actinophrys  sol.    The  in- 
dividuals measure  ^'gth  mm.  in  diameter,  and  project  a  multitude 
of  rays  extending  to  ^th  mm.  in  length.     In  colony  the  bodies  are 
coDJoine<l  by  bridges  or  isthmi,  through  which  chlorophyl  balls 
tnd  granules  incessantly  but  slowly  pass  from  one  to  another. 
The  bodies  and  the  bases  of  the  rays  are  enveloped  in  an  atmos- 
phere of  exceedingly  delicate  semicircular  spicules.     The  animals 
take  their  food  in  the  same  manner  as  Actinophi'ys  soL    A  colon}'' 
of  thirty-eight  was  observed  to  break  up  into  three  separate  colo- 
nies uuml)ering  severally  fifteen,  ten,  and  thirteen,  each  of  which 
moved  away  in  a  different  direction. 

Drawings  were  exhibited  of  Amoeba  quadrilineata^  Carter,  a 
common  s|)ccies  in  the  waters  in  tlie  vicinity  of  Philadelphia.  It 
Is  about  y'yth  mm.  in  length  by  ,\^th  mm.  in  breadth.  The  8i)eeies 
i«  remarkable  es])ecially  for  the  retention  of  the  four  delicate  lon- 
gitudinal folds  in  all  its  movements. 

Drawings  of  two  other  species  of  Amceha  were  exhibited,  which 
ire  supposed  to  diflfer  from  those  previously  described.  They  were 
characterized  as  follows: — 

Am<£Ba  viridis. — Bright  green  from  the  multitude  of  contained 
chlorophyl  balls.  Form  of  body  irregularly  stellate,  with  thick 
ronical  pseudopods  projecting  in  all  directions.  Sarcodic  sub- 
nance  colorless  and  finely  granular.  Neither  nucleus  nor  vacuoles 
were  observable.  Movements  slow.  The  body  occupied  a  space 
of  about  ^*0th  mm.  The  chlorophyl  grains  are  nearly  of  uniform 
diameter  and  measure  the  ^^x^th  mm.  Absecom  Pond,  New  Jersey, 
Nov.  5,  1874. 

Am<eba  tentaculata. — Body  spheroidal,  oval,  or  limaciforra, 
projecting  a  multitude  of  long,  conical,  or  fusiform  pseudopods  of 
clear  ectosarc,  into  which  no  granules  of  the  entosarc  enter  ;  pos- 
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teriorly  finely  papillate,  or  with  a  discoid  papillate  subdivision 
Exterior  of  the  body  colorless  and  transparent;  interior  of  the 
bod}',  or  entosarc,  yellowish,  and  spotted  brown  or  green  frojn  the 
food  contents.  When  moving  the  animal  resembles  a  sea-slug^ 
Eolis,  in  its  shape  and  from  its  man}'  long  pointed  pseudopods. 
At  the  fore  part  of  the  body,  in  progression,  a  large  extent  of  per- 
fectly clear  ectosarc  precedes  the  entosarc,  equal  to  about  one- 
sixth  the  length  of  the  body.  This  is  blunt  in  front,  and  with  its 
divergent  pseudopods  resembles  the  head  of  a  slug.  When  float- 
ing the  animal  looks  like  a  large  Actinophrys  with  thick  conical 
rays.  The  animal  is  voracious,  and  feeds  on  desmids,  diatomes, 
and  diffuse  granular  and  flocculent  vegetable  matter.  Length  of 
the  body  from  Jth  to  :Jth  mm;  breadth  ^^th  to  ^th  mm.  The 
pseudopods  up  to  y^th  mm.  long  by  j^^th  mm.  thick.  Absecom 
I'ond,  New  Jersey.     Frequent  from  September  to  November. 

On  Supposed  Spermaries  in  Amceha. — Prof.  Leidy  stated  that 
in  an  examination  of  a  large  Amceha^  from  Absecom  Pond,  N.  J., 
he  had  observed  a  point  of  structure  which  he  had  not  previously 
noticed  in  any  of  the  species.  The  Amoeba  generally  assumed  a 
globular  or  oval  form  from  the  fV  to  the  ^  of  a  line  in  diameter. 
It  projected  from  any  part  of  its  circumference  digitiform  pseu- 
dopods up  to  j*:f  of  a  line  b}'  the  jj|y  of  a  line  thick.  The  gran- 
ular matter  of  the  entosarc  was  mingled  with  a  multitude  of  brown 
food  balls,  and  numerous  crystals,  most  of  which  appeared  to  be 
of  isometric  forms.  The  coarser  granules  of  the  entosarc  rarely 
entered  even  the  base  of  the  pseudopods. 

The  uniformly  granular  nucleus,  immersed  in  the  entosarc, 
measured  about  ,V  ^^  *  ^^"®  ^"  diameter.  The  contractile  vesicle 
measured  t^^t^  of  a  line.  With  a  y'j  immersion  objective  lens,  there 
were  observed  around  the  circumference  of  the  contractile  vesicle, 
half-a-dozen  granulated  spheres,  from  y^^  to  -^^  of  a  line  in 
diameter.  The  granules  of  these  spheres  appeared  to  be  of  uni- 
form size,  and  exhibited  an  active  swarming  movement,  resembling 
the  motion  of  spermatozoids.  I  could  not  isolate  the  spheres  to 
examine  them  more  definitely,  nor  could  I  detect  the  ordinary 
spermatozoid  form  among  the  closely  swarming  granules.  I  have 
susi^ected  that  these  granular  spheres  were  spermaries?  After 
having  detected  them  with  the  y^  objective  lens,  I  could  barely 
see  them  with  the  ^  objective. 

On  the  Geology  of  Certain  Lands  in  Ritchie  and  Tyler  Coun- 
ties^ W,  Va, — Prof.  Persifor  Frazer,  Jr.,  asked  the  attention  of 
the  meeting  while  he  described,  as  follows,  the  geological  features 
of  two  tracts  of  land  in  Ritchie  and  Tyler  Counties,  W.  Ya.,  be- 
longing to  the  Academ}-,  and  which  he  had  recently  been  requested 
to  examine  as  an  expert.  The  tract  in  Ritchie  Count}'  exclusively 
comprises  a  tolerably  regular  parallelogram,  whose  sides  run  north- 
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eft»t  ftiid  northwest,  and  whose  area  inclodea  about  seventeen  hun- 
diml  and  eightj-aeTen  acrea,  divided  into  unequal  parts,  both  by 
t^  Hofrbes  River  and  by  the  Baltimore  and  Ohio  Rnilrond.  The 
north  angle  of  the  propertj*  is  distant  about  half  a  mile  from  the 
•tatii«  of  Comwallis  on  the  above  railroad. 

The  lands  tbenaelves  resemble  in  general  character  thousands 
of  tqttare  miles  of  territory  both  in  West  Virginia  and  Pennsylva- 
nin,  which  are  sttnated  in  the  coal  measures.  They  ma}^  be  de- 
•cnl«^  as  very  thick  deposits  of  sandstone  and  shale  through 
wbosr  almost  horizontal  strata  the  numerous  small  streams  have 
rat  fkreripitons  ravines  to  a  depth  of  three  hundred  and  fifty  or 
kmr  hundred  feet.  The  soil,  which  is  what  is  known  in  that  part 
of  thr  country  as  ^  white  sand  soil,''  is  generally  light  and  poor, 
a»l«  except  in  the  alluvial  bottoms,  unsuited  to  the  production  of 
fae  cereal  crops. 

Tlh««e  hills  and  plateaus  are  covered  with  forest  vegetation  of 
dstfrrrnt  kinds,  the  roost  abundant  representatives  of  which  are 
wkitr.  red,  and  black  oak,  chestnut  oak,  poplar,  beech,  hickory 

li  atf4i«  white  and  yellow  pine.  Locust  is  almost  unknown  on 
tract  near  Ilarrisville,  though  frequently  met  with  in  the 
•orthem  part  of  the  county.  The  greatest  value  of  the  land  is 
lor  it«  production  of  white  oak  and  poplar,  especially  the  former, 
which  i«  cut  into  railroad  ties  and  barrel  staves. 

Koth  the  Ilarrisville  and  the  Tyler  County  tracts  arc  situated 
aftf»fi  the  KM^alled  coal  measures  of  West  Virginia,  and  the  former 
of  •.Ijt***  i«  alxiut  ten  to  fifteen  miles  east  of  the  town  of  Petro- 
Wum.  So  far  as  the  mineral  resources  of  this  property  (the  II:ir- 
n%^ul«f  tract)  are  concerned,  the  excitement  which  a  few  years*  ago 
wa«  3iII.Mc^l  after  an  enormous  cxi>enditure  of  money  in  futile 
rlf-rft*  to  procure  oil  in  the  district  embracing  Ellenboro\  llarris- 
Tu  4.  %a*\  Comwallis*  furnishes  us  with  the  means  of  making  a 
^rry  fair  estimate  of  them.  Nothing  but  oil,  coal,  iron  ore,  or 
t'ixy  i«  to  be  anticipatetl,  and  the  very  numerous  bore-holes  sunk 
V'  l>T*K*are  the  first  of  these  presents  us  with  seven  hundred  and 
6.^%  frrt  of  measures,  in  no  horizon  of  which  is  there  a  workable 
t«^i  t*f  rosl.  The  formation,  with  its  plates  of  sandstone  and  shale, 
U  alm«Hkt  horizontal,  and  rolls  gently  east  and  west  with  a  dip  of 
t '  or  l«r«ft ;  and  though  different  sections  of  these  hills  varied  the 
order  of  recurrence  of  their  sandstone,  flags,  and  shale,  the  posi- 
t'.f'D  <*f  the  only  coal  seam  found  was  constant,  and  near  the  beds 
of  tlM  %trram*.  The  coal  lx*d  was  opened  along  a  small  run  cuter- 
in,;  ttti*  •outh  comer  of  the  Ilarrisville  tract  in  several  places.  In 
ofWr  ti»  ascertain  the  true  position  of  this  deposit  with  reference 
Ut  ibr  rr<ks  on  the  profierty  whieii  lie  about  one-quarter  of  a  mile 
t»<jrth««^t  of  the  largest  oftening,  a  line  was  run  connecting  to- 
j^|j«  r  the  south  corner  of  the  tract,  the  l>ore-hole,  and  this  o|)en- 
ing  This  line  was  only  a  rough  approximation  to  the  truth,  the 
d^stnnces  being  obtainsd  by  pacing,  and  the  altitudes  by  the  eye, 
13 
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but  it  was  clearly  evident  that  the  coal  underlay  the  whole  tract 
•  where  it  had  not  been  washed  out  by  the  streams.  I  could  obtain 
no  exact  information  as  to  its  value  nor  even  a  fair  sample  of  it, 
the  excavations  having  been  nearly  filled  with  dirt.  If  this  bed 
should  prove  to  be  the  same  as  that  opened  near  Ellenboro\  it 
will  probably  average  from  fourteen  inches  to  eighteen  inches  in 
thickness  and  may  be  of  good  quality,  but  cannot  for  many  years 
add  any  great  value  to  the  lands  under  which  it  occurs.  This  is 
the  only  coal  of  which  anything  is  known,  although  the  bore-hole 
of  which  I  am  about  to  speak  developed  a  bed  of  black  slates  at  a 
much  lower  level. 

The  bore-hole  alluded  to  was  sunk  by  Mr.  Moats,  and  lies  about 
three  hundred  feet  inside  the  southeast  property  line,  and  about 
thirty  feet  north  of  the  road.  The  record  of  this  exploitation  was, 
as  usual,  not  kept,  and  the  account  which  follows,  taken  entirely 
from  remembrance  of  the  alternation  of  strata,  must  be  accepted 
with  great  allowance,  and  is  rather  valuable  as  indicating  what 
was  not  found  than  for  any  positive  results  ascertained. 

Shales  and  loose  stuflf  (?) 50  feet. 

Very  hard  white  rock  **like  marble''  without  grain,  only 

got  through  three  or  four  inches  in  a  day  ...  4 
Sand  rock,  black  slates,  sand  rock  and  fire  clay  .  .  ? 
*' Soap  stone'' (t.«.  soft  slaty  rock)  .        .        .        .         8-10 

Beneath  the  black  shales  occurred  a  sand  rock  of  which  there 
were  three  in  all. 

At  three  hundred  feet  enough  oil  was  reached  to  see  and  smell, 
and  it  seemed  of  good  quality. 

Starling  from  a  station  high  up  the  hill  at  the  southern  corner 
of  the  property,  a  rough  section  gave ; — 

?  covered  with  debris 70  feet. 

Reddish-gray  sandstone  ?  feet )  nrx    n 

Greenish  sand  rock  ?   '*    )  an    *» 

Massive  plate  of  sandstone 80    ^' 

Flat  sandstone  in  bed  of  creek. 

This  brings  the  rocks  down  to  about  the  level  of  the  bore-hole, 
and  renders  it  probable  that  the  first  fifty  feet  through  which  the 
hole  was  sunk  included  the  first  sand  rock. 

It  will  be  remarked  that  in  the  section  here  described  no  place 
is  given  to  the  eighteen-inch  coal  bed,  which  occurs  a  little  higher 
up  the  run.  Its  position  is  to  be  looked  for  in  the  fifty  feet  through 
which  Mr.  Moats  first  passed.  He  may  not  have  noticed  it;  or  he 
ma}'  have  forgotten  it ;  or  (which  is  verj'  probable)  these  fifty  feet 
below  the  general  level  of  the  bank  of  the  run  may  consist  of  loose 
debris  which  the  stream  has  torn  out  and  scattered  along  its  course 
where  the  soft  coal  would  have  disappeared. 

It  would  be  dislo^'al  to  science  to  hazard  an  opinion  on  the  true 
horizon  of  these  measures  without  the  most  careful  instrumental 
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wi.ik.  ami  a  thorough  ooinparison  of  the  labors  of  the  Pennsylva- 
i.iri  ami  l>hio  jrct^logists,  as  well  as  the  more  recent  sections  of 
S:evti,-ion  ami  White. 

It  lia>  K*en  stateil  that  the  measures  arc  almost  horizontal,  hav- 
i:^  a  dip  of  about  2"  or  less  from  low  axes,  which  are  generally 
:.■  rtli  :\iu\  south.  Mr.  I.  C.  White,  in  his  preliminary  introduction 
:••  ill*  "Notes  on  the  Upper  Coal  Measures  of  Western  Virginia 
::il  IVnnsylvania,"  read  before  the  L^'ceum  of  Natural  Ilistorj-of 
Ni  w  York,  and  reprinted  from  their  Annals,  speaks  of  the  '*  Divid- 
ii.4  Kidge*'  as  a  watershed  between  the  tributaries  of  the  Monon- 
•;:ai.v  hi  and  those  i»f  the  Ohio,  which  occupies  the  median  line  of  a 
iit-zitif  anticlinal  axis  which  passes  across  the  coal  measures  from 
U'.rth  t«>  south. 

Th«n-  are,  without  doubt,  many  of  these  gentle  north  and  south 
axi>  in  the  southwestern  coal  measures — at  least  in  Tyler,  Ritchie, 
.*t!.'l  rieasant  Counties,  and  one  of  them  on  the  western  limits  of 
:ljt  Aradcniv's  Jlarrisville  tract  sheds  the  oil  as  well  as  the  water. 

Vivologically  there  seems  to  be  no  reason  to  expect  any  great 
^k^eiopiiient  of  mineral  resources. 

1\'>  r  Counff/  Tract. — During  the  entire  time  occupied  by  the 
(\:inji!iatio:i  of  the  lands  of  the  Academy,  extensive  forest  iires 
iit'\Miktl,  and  the  whole  region  was  densely  clouded  with  smoke, 
ni.i.  ii  iiot  only  made  it  impossible  to  get  any  extended  view  of  the 
ioiiii!ry.  I»ut  so  completely  obscured  the  sun  that  at  3  P.M.  it  was 
Lot  I•C!^^il'le  to  indicate  its  position  in  the  sk}'.  This  smoke  short- 
vi.t-'l  the  day  and  prevented  me  from  visiting  certain  tracts  where 
ihv  tlrt>  were  prevailing. 

The  ><w.*alled  Tyler  County  tract  lies  across  the  border  of  Tyler 
r.A  Kit<*bie  ( V)unties,  from  the  headwaters  of  the  largest  tributar}' 
t'»  McKiui  Creek,  across  the  '*Dry  Ridge"  to  the  banks  of  Hughes 
r.lvt-r.  It  contains  more  bottom  and,  therefore,  more  arable  land 
!!-:»n  the  Harrisville  tract,  and  what  parts  have  not  been  settled 
on  contain  an  abundance  of  fine  timber. 

What  I  have  said  of  the  structure  of  the  ITarrisville  tract  applies 
largely  to  tliat  of  the  Tyler  County  tract,  though  the  poverty  of 
tbe  country  in  coal  in  the  latter  must  be  assumed  on  diHerent 
grounds  from  that  of  the  former,  where  numerous  borings  made 
in  the  search  after  oil  served  to  show  the  absence  of  coal  within  a 
reasonable  distance  below  the  surface;  while  here  there  are  no 
snch  exploitations. 

About  three  miles  south-south  west  of  the  lower  corner  of  the 
Tyler-Ritcbie  tract,  on  the  property  of  Mr.  Campbell  1  discov- 
eref]  a  tliin  bed  of  coal,  which,  from  what  I  could  learn,  agreed  in 
general  description  with  the  thin  seam  opened  in  the  base  of  tiie 
hills  near  EUenboro'.  It  would  be  rash  to  generalize,  from  a  hur- 
ried observation  of  a  bed  beneath  the  surface  of  a  run,  a  continuit}- 
witb  tbe  Ellenboro'  bed  eight  miles  distant,  but  so  far  as  I  could 
cany  tbe  meaanres  southward  by  a  rapid  transit  over  them,  they 
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Sigmodont  Series. 

Molars  with  two  tubercles  in  transverse  series.  Soles  normally^ 
hairy,     (New  World  rats  |ind  mice.) 

Genas  II.  NEOTOMA,  Say  and  Ord. 

Syn.  Muft^  8p.,  Say  and  Ord,  1818  ;  Desm.,  1822. — Arvieola,  sp.,  Harlan, 
1825. — Lemmus,  sp.,  Fi8ch.,1829. — Neotoma,  Say  and  Ord,  J.  A.  N. 
S.  P.  iv.  1825,  846,  and  of  authors ;  type,  2i.  floridana. — Myoxus,  sp., 
Rich.,  Zool.  Journ.  iii.  1828,  517  (N,  dnerea). — Teonomaf  J.  E. 
Gray  (same  type), 

Obs.  Embracing  sigmodont  rats  of  North  and  Middle  America, 
of  the  largest  size,  highly  murine  in  general  aspect.  None  so 
small  as  the  largest  of  the  other  N.  American  species.  There  are 
abundant  cranial  and  external  generic  characters.  Only  here  we 
find  in  one  species  a  bushy  distichous  tail,  almost  as  in  Sciurus — 
a  circumstance  which  doubtless  caused  the  reference  of  the  species 
to  Myoxus ;  but  other  species  of  the  genus  do  not  show  this 
feature. 

Analysis  of  Species. 

I.  Tail  scantily  hairy  (nearly  as  in  Mu8), 

a.  Tail  bicolor,  barely  or  not  as  long  as  the  body  without  the  head. 

Feet  entirely  white.     Length  9  inches  or  less ;  tail  6  or  less. 

FLOBIDAKA. 

b.  Tail  unicolor,  blackish,  about  as  long  as  head  and  body.    Feet 

partly  dusky. 

a'.  Large  ;  about  the  size  and  general  coloration  of  K,  floridana. 

FUSCIPE8. 

b'.  Small ;  length  about  7  inches.     Coloration  rich,  warm  rusty- 
red,  with  snowy  white  underparts.     (Extralimital.) 

FEBRUOINEA. 

II.  Tail  densely  hairy  (as  in  Myoxus)^  bicolor.    Size  of  the  first,  or  larger. 

CINEREA. 

Obs.  In  addition  to  the  foregoing,  occurs  N.  magister^  a  fossil 
species,  known  only  by  its  skull.  It  is  a  probable  progenitor  of 
series  I.,  if  not  of  the  whole.  N.  cinerea  obviously  staJids  apart ; 
the  other  species  still  continue  more  nearly  united,  though  I  have 
not  seen  exactly  intermediate  specimens. 

'  Naked  in  Sigmodon,  in  subgenus  Oryzomys,  and  almost  so  in  two  species 
of  subgenus  Vesper imus. 
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BTS0P8I8*  07  THE  XUBIOJB  OF  KOBTH  AXERICA. 
BT  DR.  ELLIOTT  COUE^,  U.S.A. 

Family  MURID^. 

Taken  in  its  current  acceptation,  but  with  exclusion  of  the 
genos  Jaculus,  which  differs  suflQciently  in  dentition,  in  the  cha- 
racter of  the  anteorbital  foramen,  proportions  of  limbs,  and  other 
features. 


I.li:?..C.^;P.^;   M.  1=^  =  *=^  =  I  =  16  teeth. 
1—1         0—0         0—0  *  8—3        4—4         8 


Anteorbital  foramen  a  large  pjriform  slit,  bounded  exterior!}-  by 
a  broad  plate  of  the  maxillary. 

Subfamily  Murine. 

Molars  rooted,  tubercular,  with  crenate  pcripher3\  Root  of 
imder  incisor  causing  protuberance  on  outside  of  jaw,  at  or  near 
notch  between  condyle  and  coronoid  process.  Descending  pro- 
cess of  mandible  a  broad  flattened  plate,  wholly  below  plane  of 
tbe  molars.  Anterior  root  of  zygoma  deeply  nicked  at  the  ante- 
orbital foramen.    Palate  nearly  plane. 

Murine  Series. 

Molars  with  three  tubercles  in  transverse  series.  Soles  naked. 
(Only  indigenous  in  the  Old  World — introduced  in  the  Xew.) 

Omioi  I.  XUB,  Linn.,  emend. 


L  Has  iiwiaii. 

1  XualMBsaiiiavs. 
!■■ 

4XMI 


in  whidi  the  characters  of  tbo  varieties,  species, 
In  Ml,  with  synonymy,  bibliography,  etc., 
tkB  views  advanced.    Based  on  the  material  (several 

of  the  Smithsonian  Institution. 
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feet  vci-y  long.    Ist  and  5th  toes  snbequal  and  very  short ;  fore- 
feet not  half  aB  long  &e  the  hind.    Tail  nearly  naked.    Dental  and 
cranial  characters  slight.    1  ean  find  but  one  fipecies. 
1.  Sigmodoa  hlipldu,  Skj  aoit  Ord. 

8yk.  Sigmoden  hitpidam,  8ay  and  Ord,  J,  A.  N.  8.  P.  It.  1835,  864,  pL 
X.  r.  5,  6,  7,  8;  and  ofanthors. 
ArviMln  hitpidu;  Qodm.,  Am.  Nat.  Hist.  li.  IHitt,  68. 
Arvieola  horUniU,  Harlan,  Fd.  Amer.  1835,  ISB. 
ArBicolaferrvginetit,  Earl.,  Am,  Joum.  8c.  z.  1836,  385  (nisly  vsr.}. 
Arvieola  itxiana.  And.  and  Bncfa.,  Q.  N.  A.  ill.  1B63,  S39,  pi.  cxWil. 
flg.  3  (not  A.  texiana,  Jd.,  ibid.  81S,  which  ia  Ht»peromy»  Uucopai). 
Sigmodofi  btrlandieri,  Bd.,  P.  A.  N.  8.  P.  vil.  1853,  383 ;  M,  N.  A. 
1857,  604 1  Hex.  B.  Snrr.  li.  1896,  44,  pi.  tI.  f.  2,  Ha  (Teza<  and 
Mexico).— Tomes,  P,  Z.  S.  1861,  381  (Ouatemala). 
Hfperomyt  (DeiUmgn)  toltteui,  De  Sauaaure,  R.  &  H.  Z.  1860.  p.  — , 
pi.  ix.  f.  3a  (Vera  Cruz). 
Hab.  Southern  United  States  and  Mexico,  eBpecially  coastwise. 
South  to  Guatemala. 

Obs.  Occnpying  a  considerable  stretch  of  country  that  affords 
very  different  climatic  conditions,  this  species  changes  insensibly 
from  reddish-brown  lined  with  black,  beneath  whitish,  tail  rarely 
equalling  tbe  body  alone,  and  hind  foot  not  over  1.30  or  ander 
1.10  (typical  kispidus),  to  a  grayer  brown,  with  purer  white  under 
parts,  tail  sometimes  equalling  body  and  head,  hind  foot  some- 
times 1.37  ("  berlandieri") ;  and  this  to  an  animal  liko  the  first  in 
colore  and  proportionate  length  of  tail,  but  the  hind  foot  not  over 
1.10,  sometimes  only  O.OJ  {"tol/ecm 
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Reise,  ii.  1841,  99  (IsucogasUr), — Museulus^  Raf.,  Am.  Monthly 
Mag.  ill.  1818,  446  (leucopus), — Hesperompa,  Watcrh.,  Zool.  Voy. 
Bemg.  18S9,  75  (established  for  the  New  World  mice  collectively,  and 
therefore  equivalent  to  the  tribe  Sigmodontes  as  now  understood). — 
Oal^mps.  And.  and  Bach.,  Q.  N.  A.  ii.  1851,  803  (aureolus). — 
OfiychomjfM^  Bd.,  M.  N.  A.  1857,  458  {leueoga$tery  Maxim.). — Ory- 
9om3f9y  Bd.  op.  et  loc.  eii.  (paluitrU  Harl.). 

■Dd  Xt^toma.    Naturalists  soon  perceived  the  supergeneric  value  of  this 

u6Hnb1ige,  and  sought  to  eliminate  various  groups  under  other  generic 

tppeUations.    Waterhouse  himself  established  a  number  of  divisions  which, 

with  some  modifications,  have  been  generally  accepted.    In  North  America, 

Sijnodon  and  Neoioma^  with  the  so-called  ^^Beithrodon,^^  stand  well  apart 

from  Hmperomjf$  ;  in  South  America,  Holocheilus  and  the  true  Reilhrodon 

irem  perfectly  distinct.    The  rest  of  the  American  mice  (at  least  so  far  as 

I  know  them)  most  probably  fall  under  a  restricted  genus  Hesperomys; 

we  have  only  to  tie  this  name  down  to  the  strict  value  of  a  genus,  pin  it  to 

its  type,  and  establish  among  the  numerous  species  what  subgcncric  divi- 

Bons  we  can.     From  the  circumstances  of  its  founding  it  is  difficult  to  say 

whst should  be  considered  the  type  of  HMperomyn.    Waterhouse,  in  drawing 

his  comparisons  between  Mtu  and  the  New  World  mice,  took  M.  rattus  and 

Jf.  kimarulatH*  for  such  purpose ;  we  may  properly  therefore  elect  the 

htter  as  technically  the  type.    But  when  Waterhouse,  in  1887,  established 

(Vi'#fli|r4  upon  C.  elegans^  he  included  in  it  both  bimaeulatus  and  graeilipes  ; 

and  Eligm^kdontui  of  F.  Cuvier  is  strictly  coequal.    It  becomes  a  question 

wliether  one  of  these  names  should  not  stand  in  place  of  Uenperomys  as  re- 

ftricted  ;  but  as  the  latter  is  firmly  established,  as  Calomys  is  by  the  same 

tothor,  and  as  EHgmodontia  is  no  earlier,  there  may  be  no  necessity  for  a 

diin£e.     Resting  then  upon  this  strict  application  of  IIesperomyn  to  such 

fpecics  as  birn*ieulatu$,  eUgans^  and  graeilipes^  we  may  inquire  how  nearly, 

if  At  alU  the  North  American  Vesper-mice  agree  with  it.     In  his  essay  of 

iHTiT.  Prof.  Baird  elaborately  details  the  characters  of  the  South  American 

fpedes,  and,  excluding  Reithrodon  and  Holocheilus  as  full  genera,  makes 

nefp€r9my$  to  include  three  subgenera,  viz.,  Calomys  Waterh.,  Habroihrix 

^Btbrothrix  pluM  PhyllotiSy  Waterh.)  and  Oxymieterus  (^sOxymicterus 

fi'i*  Sc'  'pteromyjt,  Waterh. ).    Among  North  American  forms,  he  establishes 

three  subgenera,  HMperomys^  Onyeliomys^  and  Oryzomys.    I  confirm  these 

last  aneqnivocally ;  the  only  point  being  whether  the  leueopus  group,  which 

Biird  left  in  He^peromys^  is  not  also  a  group  subgenerically  different  from 

that  including  eUgans,  bimaculatus,  etc.     All  the  North  American  mice 

•eem  to  be  differentiated  from  those  of  South  America  by  characters  of 

Bore  than  specific  importance ;  the  closest  approach  that  I  am  aware  of 

iKinc  found  in  the  Uueopun  group,  a  species  of  which — nuttalli,  yellowish 

Bftiierneath — comes  near  Calomys. 

I  propose  to  retain  Hetperomys  for  all  the  North  as  well  as  certain  South 
American  species,  and  to  divide  the  former  into  three  subgenera;  Vesper imus^ 
Mihi.  Ofk^chomyt^  Baird,  and  Oryzomys^  Bidrd. 
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Subgenus  Vesperimub,  Coues. 

Syn.  Musculus,  Raf.,  Am.  Mouth.  Mag.  iii.  1818,  446  (used  in  connec- 
tion with  leucopu8j  but  ineligible  for  obvious  reasons.) — Helper- 
omys,  Baird  (with  exclusion  of  Onychomyn  and  Oryzomys). — 
CalomySf  And.  and  Bach.  Q.  N.  A.  ii.  1851,  803  (type  aureolus  ;  not 
of  Waterhouse). 

Cha7\  Teeth  strictly  sigmodont.  Back  upper  border  of  orbit 
not  beaded  (compare  Onychomys  and  Oryzomys).  Coronoid  not 
attaining  level  of  condj'le.  Cranial  and  dental  cbaracters  in 
general  strictly  those  of  Heaperomys.  Small  but  well-developed 
check-pouches  I  Of  medium  and  small  size,  lithe  form  and  quick 
movement.  Eyes  large,  prominent.  Snout  pointed.  Ears  large, 
rounded,  thin,  scantily  and  finely  pilous ;  antitragus  evident  but 
not  valvular.  Fore  feet  hardly  or  not  half  as  long  as  the  hinder; 
palms  naked  ;  fore  claws  not  larger  than  the  hinder ;  digits  slender, 
3d  and  4th  subequal  and  longest,  2d  and  5th  successively  much 
shorter.  Hind  feet  long,  slender;  soles  6-tuberculate,  naked  or 
scant-furred  on  the  posterior  third ;  2d,  3d,  and  4th  subequal 
and  much  the  longest,  5th  shorter;  1st  shortest.  Tail  terete, 
slender,  closely  hairy,  ranging  in  length  from  as  long  as  body 
alone  to  a  little  longer  than  head  and  body.  Pelage  soft,  close, 
gloss}',  with  but  few  longer  bristl}'  hairs ;  feet  and  under  parts 
white  or  whitish ;  body  and  tail  more  or  less  distinctly  bicolor. 
No  woolly  tufts  of  hair  about  the  ears.  Type,  V.  leucopus. 
(Compare  diagnoses  of  Onychomys  and  Oryzomys.) 

Obs.  Among  the  multitude  of  species  of  this  group  ascribed  to 
North  America,  I  can  recognize  as  distinct  but  the  few  following, 
having  proven  to  my  entire  satisfaction  the  complete  intergrada- 
lion  of  the  others. 

1  ■  Hesperomys  (Vesperimns)  lenoopns,  (Raf.)  Le  Conte. 

Syn.  American  Field  Mouse  or  Bat,  Penn.,  Syn.  1771,  No.  308 ;   Hist. 

Quad.  1781,  No.  302  ;  Arct.  Zool.  i.  1784,  131. 
American  Wandering  Mouse,  Barton,  Med.  and  Surg.  Journ.  Phila.  i. 

1805,  p.  31. 
Mils  nylvatieus,  var.,  Erxl.,  Syst.  Av.  i.  1775,  390  (based  on  "New 

York  var.''  of  Pennant). 
Mns  sylvaticus,  var.  notehoracensis^  Fisch.,  Syn.  1829,  318  (the  same). 
Mus  noveboracensis,  Selys-Longch.,  Etudes  Microm.  1839,  67. 
M(tA  agrarius,  var.  americanus,   Kerr's  Linn.   1792,  231    (based  on 

Pennant). 
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Jftu  a^ariu$^  Godman,  Am.  Nat.  Hist.  i.  8d  ed.  1860,  816  (also  in  the 

earlier  editions). 
Crirstut  myoidw^  Gapper,  Zool.  Joam.  v.  1880,  204,  pi.  10  (Canada). 
H^fperomjfi  myoidei,  Baird,  M.  N.  A.  1857,  472  (Vermont,  based  on 

Capper*). 
Articola  emmanHl,  DeEay,  Rep.  Quad.  Mass.  1840,  61. 
Mu9eulu$  Uucopui,  Raf.,  Amer.  Month.  Mag.  iii.  1818,  446. 
ITmj  leucopuM,  Desm.,  Mamm.  ii.  1822,  807  ;  and  of  authors. 
HeMperomyn  Uucopus,  LeC,  P.  A.  N.  S.  P.  yi.  1852, 413,  and  of  authors. 
He*p€r0my  manieulatu$,  Wagn.,  Wieg.  Arch.  ii.  1848,  141,  and  ii. 

1845,  148;  Abh.  Akad.  Wissen.,  v.  1848,  816  (Labrador). 
ffeMperomy$ poltanotus,  Wagn.,  Wieg.  Arch.  ii.  1848,  52  (Georgia). 
Ht»per0mif$  eampeitris,  Le  C,  P.  A.  N.  8.  P.  vi.  1858,  418  (New 

Jersey). 
ne^p€rmy$  UxaHU$,  Woodh.,  P.  A.  N.  S.  P.  vi.  1858,  242  (Texas). 
ne*per&my$  eognatus^  Le  C,  P.  A.  N.  8.  P.  vii.  1855,  442  (Southern 

Sutes). 
HfJ'pfromyi  gracilis^  Le  C,  P.  A.  N.  8.  P.  vii.  1855,  442  (Northwest 

States). 
ne»perofny$  au$teru$^  Bd.,  P.  A.  N.  8.  P.  vii.  1855,  886  (Washington 

Territory). 
HeMptromyn  boylii,  Bd.,  P.  A.  N.  8.  P.  vii.  1855,  835  (California). 
nt*peromy$  gambeli^  Bd.,  M.  N.  A.  1857,  464  (Pacific  Coast,  U.  S.). 
fHt^peromyi  indiantu^  Maxim.,  Arch.  f.  Naturg.  xviii.  1862,  111  (Jide 

AlUn). 

[.Vfl//.— The  above  synonymy  is  exclusive  of  the  several  geographical 
Tirieties  of  this  species  which  may  be  recognized.] 

Hah.  North  America  generally. 

U.  HMf«romys  (Tesperimiu)  lenoopoi  gossypinns  (Le  C). 

Siy.    Hf*peromys  gosiypinus^  Le  Conte,  P.  A.  N.  S.  P.  vi.   1853,  411 
(Georgia). 
EgpudauM  goMypinu*^  Le  C,  McMurtrie's  Cuvier,  i.  484,  App. 

Eah,  South  Atlantic  States. 

13.  HMp«romjt  (Tegperimai)  leneopai  lonorieniii  (Le  €.)• 

St5.  f  Mu$  leueopu$.  Rich.,  Zool.  Joum.  iii.  1818,  and  F.  B.  A.  i.  1829, 
143. 
ne*peromy$  $onorien$u,  Le  C,  P.  A.  N.  8.  P.  vi.  1858,  413  (Sonora). 
ff€»p€ramy9  9onoriBn9Uy  var.  nebraseenBis,  Bd.  M.  N.  A.  462,  in  text. 

Bab,    Interior  of  North  America,  west  of  the  Mississippi,  from 
Irctic  Re^ons  to  Mexico  (usually  occupying  this  range  to  the 

'  The  presence  of  cheek  pouches,  supposed  to  remarkably  distinguish 
tkis  aalmal,  I  bmye  determined  in  all  the  species  of  Ve»perimu8  examined. 
Ii  is  an  interesting  question  whether  they  also  occur  in  South  American 
Ivma. 
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exclusion  of  typical  leucopus^  but  associated  with  it  in  some 

localities). 

le.  Hesperomys  (Yeiperimoi)  lenoopiu  eremions  (Bd.)< 

Syn.  HesperomyB  eremicus,  Bd.  M.  N.  A.  1857,  479. — Coues,  Qnad.  of 
Arizona,  Am.  Nat.  i.  898. 

Hab.  Valleys  of  the  Colorado  and  Gila  Rivers. 
Obs.  The  soles  in  this  variety,  and  in  species  No.  4,  are  quite 
naked,  but  merely  as  an  incident  of  their  desert  habitat. 

2.  Hesperomys  (Vesperimns)  anreolns,  (And.  A  Bach.)  Wagn. 

Syn.  Mu8  (Calomys)  aureolus.  And.  &  Bach.,  J.  A.  N.  8.  P.  vi.  1842, 302  ; 
Q.  N.  A.  ii.  1851,  303,  pi.  95. 
Hesperomys  aureolus,  Wagn.,  Wieg.  Arch.  ii.  1843,  51. 
f  Arvicola  nuttallt,  Harlan,  Am.  Month.  Journ.  1832,  446;  Med.  and 

Phys.  Res.  1835,  55,  pi.  00. 
Hesperomys  nuttalli,  Baird,  M.  N.  A.  1857,  467. 

Hab.  Central  and  Southern  States. 

3.  Hesperomys  (Yesperimns)  miohiganensiB,  (And.  A  Baoh.)  Wagn. 

Syn.  Mus  michiganensis^  And.  &  Bach.  J.  A.  N.  8.  Phila.  vili.  1842,  304 ; 

Quad.  N.  A.  iii.  1854,  826. 
Hesperomys  mtehiganensis,  Wagn.,  Wieg.  Arch.  ii.  1843,  51. 
Mus  hairdiiy  Hoy  &  Eenn.,  TJ.  8.  Patent  Office  Rep.  Agric.  for  1856, 

(1857)  92,  pi.  xi. 

Hab.  Upper  Mississippi  Valley,  especially  Illinois,  Michigan, 
and  Wisconsin. 

4.  Hesperomys  (Yesperimns)  oalifomions,  (Gambel)  Baird. 

Syn.  Mus  californicus,  Gamb.,  P.  A.  N.  8.  P.  iv.  1848,  78  (Monterey). 
Hesperomys  caltfornicus,  Baird,  M.  N.  A.  1857,  478. 
Hesperomys  parasiticus.  Cooper's  M8S.,  Bd.,  op.  cit.  479  (in  text). 

Hab.  Southern  and  Lower  California. 

5.  Hesperomys  (Yesperimns*)  aiteons,  Be  Sauss. 

Syn.  Hesperomys  azteeus,  De  Sauss.,  R.  M.  Z.  1860,  p.  00  (p.  22  of  the  re- 
print). 

Hab.  "  Mexico."     Cape  St.  Lucas. 

068.  This  species  appears  to  belong  strictly  to  the  Vesperimus 
group.  It  is  about  the  size  and  form  of  V.  leucopiis^  but  the  tail  is 
nearly  naked  and  scarcely  bicolor,  while  the  colors  are  notably 
different ;  they  differ  just  as  those  of  Neotoma  ferruginea  do  from 

*  I  have  not  determined  the  presence  of  cheek  pouches  in  this  or  the  suc- 
ceeding species  ;  in  all  other  respects  they  are  truly  Vesperimus,  and  they 
doubtless  possess  them. 
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those  of  K.  Jloridana^  in  rich  rusty-red  on  the  sides  and  partly 
dosky  metatarsus. 

To  the  foregoing  list  I  append  the  description  of  an  apparently 
new  species  of  this  group : — 

t>  KMpcroaiyi  (Taiperimiii)  meUaophiyi,  Cones,  n.  s. 

St5.  tfHe^perwnyt  mexieanusy  De  Sanss.,  R.  M.  Z.  1860,  p.  00  (p.  20  of 
reprint),  pi.  ix.  figs.  1,  la. 

Descr.  from  No.  10,183,  Mns.  Smiths.,  Sta.  Efigenia,  Sumichrast. 
General  aspect  of  a  species  of  the  leucopus  group.  Large ;  nose 
to  eye  0.62  (inches  and  hundredths),  to  ear  1.12,  to  occiput  1.40, 
to  tail  4.15 ;  Uil  5.00 ;  fore  foot  0.42;  hind  foot  1.04 ;  ear  O.IS  above 
notch.  Tail  a  little  longer  than  head  and  body,  slender,  scant-haired- 
Absolute  and  relative  proportions  of  feet  and  digits  as  in  V.  leu- 
copus; soles  hairy  on  posterior  third.  Ears  large,  leafy,  ap- 
parently naked,  really  closely  pilous.  Whiskers  reaching  to  or 
beyond  the  shoulder.  Skull  strictly  as  in  F.  leucopus  (palate 
ending  opposite  last  molars,  not  far  behind  it  as  in  Mus^  Oryzomys^ 
etc),  but  not  quite  so  thin  and  papery,  and  developing  a  slight 
bead  on  the  orbital  border,  as  in  the  stouter  mice  generally. 
Color  above  giving  the  general  impression  of  a  gray  mouse,  rather 
than  a  red  mouse  with  darker  dorsal  area  as  in  leucopus  and 
Qitecus.  It  is  gray,  brightened  with  fulvous,  slightly  darker 
along  the  back,  more  decidedly  fulvous  laterally,  and  everywhere 
with  a  peculiar  slight  glaucous  or  hoary  shade.  Head  noticeably 
purer  gray ;  eye  encircled  wUh  a  black  ring  in  marked  contrast^ 
the  edges  of  the  lids,  and  a  little  anteocular  spot,  being  jot  black. 
(This  suggests  the  specific  name;  I  have  seen  nothing  like  it  else- 
where.) Color  below,  pure  white,  the  plumbeous  roots  of  the 
hairs,  however,  giving  a  slight  grayish  cast.  Line  of  demarcation 
of  this  white  with  the  color  of  the  upper  parts  everywhere  abrupt. 
Oatside  of  fore  leg  colored  to  the  very  wrist,  but  back  of  the  hand 
white.  Hind  leg  also  colored  to  and  a  little  beyond  the  anklei 
forming  a  definite  dark  spot  on  the  base  of  the  metatarsus,  the 
remaining  five-sixths  of  the  foot  being  pure  white.  Tail  above, 
hie  the  back;  below,  gray — not  white;  and  the  line  of  demarca- 
tioo,  thoagb  evident,  not  sharp.  No  yellowish  or  fulvous  tinge 
tnjwhere  on  the  under  parts  ("  mexicanus*^  of  De  Saussure  is  said 
to  be  yellowish  on  the  chin  and  breast).  Skull  1.20  long  by  0.64 
brotd. 
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06s.  This  may  just  possibly  be  H.  mexicanus  of  De  Saussure, 
but  I  cannot  so  identify  it,  and  prefer  to  err  on  the  safe  side,  if  at 
all.  Besides  the  above  specimen,  I  have  others  from  Tehuacan 
and  Tehuantepec.  It  is  nothing  like  any  of  the  foregoing  North 
American  species.  A  female  shows  three  pair  of  mammae — one 
axillary,  two  inguinal. 

Subgenus  Ontchomts,  Baird. 

Stn.  ffypudcBus,  sp.,  Maxim.,  Reise,  ii.  1841,  99,  nee  aucL  Mus,  sp.,  Aud. 
«&  Bach.,  Q.  N.  A.  ii.  1851,  827  (missouriensis),  ffesperomys  subg. 
Onychomya,  Baird,  M.  N.  A.  1857,  458  (type  Hypudaeua  l&ttcoga$ter, 
Maxim.). 

Diag,  Skull  strictly  as  in  Hesperomys  (  Vesperimus)^  but  mo- 
lars larger  with  sharper  saliencies  and  re-entrances.  Coronoid 
attaining  level  of  condyle.  External  form  somewhat  approaching 
the  arvicoline  in  stoutness,  and  in  shortness  of  tail  and  ears. 
Tail  in  tj'pe  of  the  genus  not  one-half  the  length  of  the  body 
alone — little  if  any  longer  than  the  head,  very  thick  and  tapering 
to  an  obtuse  point.  Ears  about  as  in  the  arvicoline-genus  Evoto- 
mys  {Hypudseus  of  Baird).  Fore  feet  ver3'  large,  f  to  ^  as  long 
as  tlie  hinder,  with  long,  little  curved,  almost  fossorial  claws, 
longer  than  those  of  the  hind  feet.  Soles  quadrituberculate  only 
— densely  furry  to  the  tubercles.  White  beneath,  as  in  typical 
Vesjierimus.  A  strongly  differentiated  form  I  To  the  type  of  this 
section  (Hypudseus  leucogaster  of  Maximilian,  afterward  Mu8 
miHsouriensis  of  Audubon)  I  add  a  peculiar  variety — more  proba- 
bly a  second  species.     The  two  may  be  thus  distinguished: — 

a.  Tail  much  less  than  half  the  head  and  body,  scarcely  twice  the  hind  foot. 

Fore  foot  more  than  half  the  hind  foot.     Ear  about  0.50  high.     Be- 
neath snow-white ;  above  mouse-brown  with  darker  dorsal  area. 

LEUCOGASTBR. 

b.  Tail  nearly  half  the  head  and  body,  about  2}  times  the  hind  foot.     Fore 

foot  only  half  the  hind  foot.     Ear  about  0.75  high;  beneath  tawny 
white  ;  above  brownish  fulvous  without  darker  dorsal  area. 

(var  ?)  TORRIDUS. 

7.  Hesperomyi  (Onyohomys)  lenoogaster,  (Maxim.)  Baird. 

Syn.   Uypudceus  leucogaster,  Maxim.,  Reise,   ii.  1841,   99   (Fort  Clark). 
Hesperomyi  {Onychomys)   leueoga^ter^  Bd.,  M.  N.  A.    1857,   480. 
(Nebraska.) 

Mm  misaouriensiSf  Aud.  &  Bach.,  Q.  N.  A.  ii.  1851,  827,  pi.  100. 
(Fort  Union,  Montana.) 
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Hab.  Interior  of  United  States,  between  Mississippi  and  Rocky 
Moantains.  Upper  Missouri.  Red  River  of  the  North  (Coues), 
Wyoming.  Kansas.  Doubtless  of  more  extended,  but  as  yet  un- 
ascertained range. 

S  HMporomji  (Oayeliomji)  torridu,  Cones. 

Diag.  Resembling  O.  leucogaster ;  tail  longer,  ears  larger,  soles 
less  hairy,  fore  claws  weaker.  Coloration  much  more  yellowish  ; 
DO  darker  dorsal  area ;  snout,  feet,  and  all  under  parts  tawny- 
wbite ;  dusky  stripe  on  top  of  tail  very  narrow,  not  reaching  the 
tip.  Length  of  head  and  body  3.75 ;  of  tail  2.00 ;  of  fore  foot 
0.40 ;  hind  foot  0.80  ;  ear  about  0.75  above  notch.  Only  two  pair 
(inguinal)  of  teats  discovered.     (Tj^pe  No.  9886,  Mus.  S.  I.) 

Hab.    Arizona. 

Subgenus  Obyzohts,  Baird. 

St5.  JTu*,  sp.,  Harl.,  Am.  Journ.  Sci.  1^1.— Helper omy 9^  sp.,  Wagn., 
Suppl.  Schreber,  1843,  and  authors. — Articola^  Am^.  &  Bach.,  Q.  N. 
A.  iii.  1858. — Oryzomyn  (subg.),  Bd.,  M.  N.  A.  1857,  458  (type  Mm 
ptilH*tri$^  Harl.). 

Char.   Orbits   beaded.      Anteorbital   foramen   nearly   circular 
il»ove  (somewhat  as  in  Jaculua)  continued  slit-wise  below,  where 
narrower  than  in  Vesperimus ;  the  maxillary  plate  bounding  it 
not  produced  into  a  pointed  process  (compare  Sigmodon,)     Palate 
produced  behind  last  molars — a  deep  pit  on  either  hand.     Coro- 
noid  attaining  level  of  condj-le.     Hind  legs  short,  but  feet  very 
lirge,  with  obliquelj'  set  toes  (much  as  in  Fiber)  in  evident  adap- 
tation to  aquatic  habits.     Soles  perfectly  naked,  granular,  with 
one  long,  narrow,  postero-internal  tubercle  (as  in  Mus)  and  five 
small  ones.     Toes  with  evident  basal  webbing ;  very  unequal  in 
length,  the  fifth  reaching  to  the  penultimate  joint  of  the  fourth 
(compare  Sigmodon).     Fore  feet  not  half  as  long  as  the  hinder; 
palms  perfectly  naked.    Ears  small,  little  overtopping  the  fur, 
hairy  both  sides,  with  a  flufify  tuft  in  the  concavity.     Nasal  pads 
more  evident  than  in  other  sections.     Tail  long,  about  equalling 
the  bead  and  body,  scant  haired ;  the  dermal  scales  and  vertebral 
nngs  evident.     Fur  glossy,  but  coarse  and  hispid.     Larger  than 
my  other  X.  American  species  of  Hesperomys ;  general  aspect  of 
Sigmodon  or  even  Mus  proper. 
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V.  He»p«romyf  (Orjionji)  pftlutrii,  (Hirlm)  Ba<rd. 

Stm.  Ifus  palu)tri»  Harl.,  Am.  Joum,  Sci.,  xxii.  1837,  886  (New  Jersey). 
lletperomgi  paluttrii,  Wagn.,  Suppl.  Sclireber,  iii.  1848,  MS.     ' 
Hc'ptromy*  {Oryiomy)  paluitrii,  Bd.,  M.  N.  A.  1857,  483. 
Amicola  oryzivora,  Aud.  &  Bacb..  Q.  N.  A.  Iii.  1858,  214,  pi.  144,  f.  3. 
Hab.    South  Atlantic  and  OulT  States,  north  to  New  Jersey. 

Kansas  1  (Ooge).     Tchuautepec  (Siimichragl).     Jamaica? 

Saodi  IV.  OCHEIODOH,  Conai,  d.  g. 

Stk.   Mas,  *p.,   And.  &  Bacb. — HespeToiayt,  sp.,  Wagner. — Reithrodon, 

Le  Conle,  P.  A.  N.  B.  P.  1853,  413,  and  Balrd,  M.  N.  A.  1857,  447, 

but  not  of  Waltrhoma. 

Diag.   Form  murine  (genera)  appearance  of  Mm  muaculus). 

Size  minute.     SIcull  as  in   Vesperimtis ;  coronoid  not  attaining 

level  of  condyle.    Tail  about  as  long  as  head  and  body.    Upper 

incisors  grooved  (unique  character  among  N.  American  Mtirinm). 

Front  upper  molars  with  four  roots  instead  of  three,  as  in  Betpe- 

romys. 

Obs.  The  occurrence  in  North  America  of  sigmodont  mice  with 
sulcatc  incisors  was  first  noticed  in  1841  by  Audubon  and  Bach* 
man,  who  described  Mua  humilis.  Their  animal  was  soon  referred 
to  Hesperomyn  by  Wagner.  But  the  peculiarity  of  the  upper 
incisors  was  overlooked  until  1853,  when  Mt\j.  Le  Conte  took  up 
llie  point  and  referred  a  species  to  the  South  American  genus 
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Anal y 9X8  of  Species  of  Ochelodon. 

A.  Tail  shorter  than  head  and  body  (at  most  barely  as  long). 

Hind  feet  under  0.70  long  (usually  0.55  to  0.65).  humilis. 

B,  Tail  longer  than  head  and  body. 

Hind  feet  under  0.70  (exceptionally  =  0.70).  longicauda. 

Hind  feet  oTer  0.70  (rarely,  if  ever  =  0.70).  mexicana. 

1.  OtkttadAA  haailii,  (And.  aod  Bach.)  Cones. 

Sts.  JThj  humai$,  Aud.  and  Bach.,  P  A.  N.  S.  P.  i.  1841,  97;  J.  A.  N.  S. 

P.,  Tiii.  1842,  800 ;  Q.  N.  A.,  ii.  1851,  103,  pi.  Ixv.     (South  Atlantic 

States.) 
Hfuperomy  humilO,  Wagner,  Wieg.  Arch.  1843,  51. 
Reithrodon  humilis,  Bd,,  M.  N.  A.,  1857,  448. 
Ifu$  Ueontii,  Aud..  and  Bach.,  J.  A.  N.  8.  P.  viii.  1842,  307  ;  Q.  N. 

A.  iii.  1854,  824  (no  fig.).     (South  Carolina.) 
Hetpfrompt  Ueontii,  Wagn.,  Wieg.  Arch.  1843,  51. 
Reithrodon  lecontii,  Le  C,  P.  A.  N.  S.  P.  vi.  1853,  413. 

Most  of  which  is  widely  different  from  what  obtains  in  OcJietodon^  the 
fTooTing  of  the  incisors  being  merely  a  coincidence.  Nor  am  I  satisfied 
that  the  three  supposed  species  of  Reithrodon  are  strictly  congeneric.  They 
dtirr  among  themselTes  in  cranial  as  well  as  external  characters,  to  an 
extent  at  least  warranting  subgeneric  separation.  In  respects  of  palatal 
«tnictnre  and  form  of  the  anterior  zygomatic  root,  there  is  a  curious  paral- 
lefii^m  with  the  same  points  in  Siffmodon  and  Oryzomys.  I  will  tabulate 
some  of  the  characters,  as  follows : — 

Reithrodon  proper.  (Type  R.  cuniculoides.)  Anterior  root  of  zygoma 
deeply  emarginated  in  front.  Palate  ending  much  behind  the  molar  series, 
aod  showing  a  median  ridge  between  lateral  paired  excavations.  Ptery- 
j:oid  fos*te  deeply  excavated,  and  these  bones  closely  approximated.  In- 
cisive foramina  reaching  beyond  the  first  molars.  Condylar  process  of 
maodible  concave  internally ;  descending  process  rounded  off  inferiorly  ; 
comnoid  process  very  oblique.  Species  R.  eunicuhides^  Watcrh.,  P.  Z.  S. 
1^7.  80,  and  Zool.  Voy.  Beag.  1839,  pt.  ii.  p.  69,  pi.  xxvi.  (animal),  pi. 
iiiiii.  figs.  2b,  2c,  2d,  2e  (teeth),  pi.  xxxiv.  figs.  2a,  2b,  2c  (skull),  from 
PiUgooia;  and  a  second  supposed  species  i2.  typicus^  Id.,  P.  Z.  S.  1837,  30  ; 
\oj.  Beag.  1839,  pt.  ii.  p.  71,  pi.  xxxiii.  fig.  4a  (teeth),  from  La  Plata. 

Euhf^mySj  Coues,  n.  subg.    (Type  Reithrodon  cJiinchilloides.)    Anterior 

root  of  zygoma  nearly  straight  in  front.     Palate  ending  nearly  opposite  the 

hit  molars,  bat  slightly  ridged  or  excavated.     Pterygoid  fossae  shallow  ; 

them  bones  less  approximated.    Incisive  foramen  only  reaching  to  first 

aolara.    Condjlar  process  of  mandible  fiat  internally ;  descending  process 

an^Iar;  coronoid  process  nearly  vertical.     Species  i?.  {E.)  chinchilloidcs^ 

Viterh.,  Zool.  Voy.  Beag.  1839,  pt.  ii.  p.  72,  pi.  xxvii.  (animal),  pi.  xxxiv. 

i^  20a,  20b,  20c,  20d,  20e,  20f  (skull  and  teeth),  from  Straits  of  Magellan. 

13 
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f  Mus  carolinensts,  Aud.  and  Bach.,  J.  A.  N.  S.  P.  viii.  1842,  306 ;  Q. 

N.  A.  iii.  1854,  332.     (South  Carolina.) 
f  Uesperomys  carolinensu^  Wagn.,  Wieg.  Arch.  ii.  1858,  51. 
.'  Reithrodon  earolinensisy  Bd.,  M.  N.  A.  1857,  452. 
Reithrodon  megalotis,  Bd.,  M.  N.  A.  1857,  451 ;  Rep.  Mex.  B.  Surv., 

ii.  pt.  ii.  1859,  p.  43,  pi.  vii.  fig.  4  a-c,  pi.  xxiv.  fig.  4  a-g.    (Sonora.) 

Hab.     United   States,   southerly.     South   Carolina   to    Texas. 
Kansas.     Mfssouri.     Iowa.     Nebraska.     Utah.     Sonora. 

2.  OohetodoxL  longioanda,  (Baird)  Coues. 

Syn.  lieithrodon  longicauda,  Baird,  M.  N.  A.  1857,  451. — ?  Tomes,  P.  Z.  S. 
1861,  284.     (Guatemala.) 

Hab.  California  (?  south  thence  to  Guatemala). 

3.  Oohetodon  mexioanai,  (De  Sauss.)  Cones. 

Syn.  Reithrodon  mextcanus,  De  Sauss.,  R.  and  M.  Z.  1860,  p.  —  (p.  27  of 
reprint).— Tomes,  P.  Z.  8.  1861,  284.     (Guatemala.) 

Ilab.  Mexico.     Guatemala.     Louisiana  ? 

4  ?  OohetodoxL  moxLtanai,  (Bd.)  Coues      (sp.  proband.) 

Syn.  Reithrodon  montanus,  Bd.,  P.  A.  N.  S.  P.  vii.  1855,  335  ;  M.  N.  A. 
1857,  449,  pi.  liv.  fig.  No.  1806  (teeth).     (Rocky  Mts.,  lat.  39o.) 

5  ?  OchetodoxL  lumiohraiti,  (De  Sans.)  Cones,     (sp.  proband.) 

Syn.  Reithrodon  sumichrasti,  De  Saus.,  R.  M.  Z.  1861,  8.  (Mexico.)    (Un- 
known  to  me. ) 

Subfamily  Arvicolin^. 

Molars  normally  rootless,  prismatic,  with  serrate  periphery  and 
flat  crowns.  Root  of  under  incisor  causing  protuberance  on  in- 
side of  jaw  at  or  near  notch  between  condyle  and  descending  pro- 
cess. Descending  process  of  mandible  hamular,  attaining  level  of 
molars.  Coronoid  a  long  stout  hook.  Anterior  root  of  zygoma 
not  obviously  nicked.     Palate  highly  arched. 

Genus  V.  EV0T0MY8,  Cones,  n.  g. 

Syn.  Arvicola^  sp.,  Auct. — Myodes,  Selys-Lougch.,  Etudes  de  Microm. 
1839,  87  (not  of  Pallas). — IlypiidcBus^  Keys,  and  Bias.,  Wirbelth. 
1842  (type  A.  glareohi ;  not  of  Illiger,  which  includes  Mus  Ummus^ 
ofnpliibiiis,  etc.). — Hypndwus  of  Baird,  M.  N.  A.,  1857,  513,  515, 
518  (type  A.  gapperi). — Evotomys,  Coues  (type  Mas  rutilus,  Pall.). 

Diag.  Dentition  arvicoline,  in  flat-topped  prismatic  molars,  but 
murine  in  rooting  of  the  molars  (molars  only  rooted  here  among 
Arvicolinae).     Coronoid  process  of  lower  jaw  not  attaining  level 
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of  the  condyle  (unique  among  Armcolinse).  Bony  palate  ending 
Id  a  straight  flat  shelf  opposite  middle  molars,  the  whole  space 
between  last  molars  thus  left  open.  General  form  arvicoline,  but 
cars  distinctly  overtopping  the  fur  as  in  Murinse.  A  strong 
genus,  linking  the  two  subfamilies.  There  are  many  peculiarities 
besides  these  given. 

1.  iTVtoaji  ratUni,  (Pm\\.)  Coaet. 

St5.  yu$  rutHus,  Pall.,  N.  Sp.  Quad.  Glir.  1778,  246,  pi.  xiv.  B. 
Arcicola  gappert\  Dall,  Alaska  and  its  Resources,  1870,  577. 

Hab,  Arctic,  circumpolar.  Southward  in  this  country  this  spe- 
cies shades  into  the  following  variety : — 

U.  Irotomji  mtUai,  rar.  gapperi,  (Vig.)  Coaes. 

Six.  Arricola  ff*ippen\  Vig.  Zool.  Joum.  v.  1830,  204,  pi.  9.  (Canada.) 
Arricol^i  {II^pud<BU»)  gapperi,  Baird,  M.  N.  A.  1857,  518. 
Arn'coUt  fuha,   Aud.  and  Bach.,  J.   A.  N.   Phil.   viii.    1842,   295. 

(Name  preoccupied.) 
ArrictUi  dekiiyt\  Aud.  and  Bach.,  Q.  N.  A.  iii.  1854,  287  (same  as 

their  A.  fulta  of  1842).    Excl.  syn.  '^onsida  DeKay'*  which  belongs 

to  A,  riptiriu$. 

Hah.  Northern  frontier  of  United  States,  from  Atlantic  to 
Pacific,  and  adjoining  belt  of  British  America.  South  to  Massa- 
cbasetts. 

Obi,  This  species  and  its  variety  are  distinguished  at  a  glance 
bv  the  prominent  ears  aud  chestnut  coloration. 

Qenas  VI.  ABYICOLA,  Lac^p.,  emend. 

I?T5.  J^»*#,  sp.,  Linn.,  Syst,  Nat.  i.  1766,  et  auet.  antiq. — Mures  eunicu- 
Oirit\  Pall.,  N.  Sp.  Glir.  1778,  77. — Lemmus,  Linck,  Fischer,  et  al. — 
MyodtM^  Pall.,  Zoog.  R.  A.  i.  1811,  172  (not  Myodes  of  Selys-L., 
1839,  which  s=  Uypudctusy  Keys,  and  Bias.  ==  Evotomys^  Cones). — 
Arrieobi,  Lacepede,  Tabl.  1808,  et  auct.  recent,  (includes  amphihium 
and  arralu). — Hypudaus,  III,  Prod.  1811  (not  of  Keys,  and  Bias., 
nor  of  Baird.    Includes  lemmus^  amphibius  and  arvalis)^ — Myonomes, 

Rafinesque,  (type   **  Wilson's  Meadow  Mouse'*  =  ^4rt?ico/</ 

pennfyJvnnicn  of  Ord.). — Psammomys,  Le  C,  Ann.  Lye.  N.  Y. 
1829,  132  (\yjie  pinetarum  ;  not  of  Rueppel). — Pitymys,  McMurtrie, 
ed.  CuTier,  i.  1831,  434  (type  A,  pinetorum). — Hemiotomys^  Selys-L., 
Etudes,  1839,  85  {amphibius,  terrentrUy  etc.). — Microtus,  Selys-L., 
Etudes,  1839,  m.—Pinemys,  Lesson,  Nouv.  Tabl.  R.  A.  1842,  12 
(type  pinetorum), — Hemiotomys,  Bd.,  M.  N.  A.  1857,  515  (type 
A,  ripariuM,  Ord.). — Pedomys,  Bd.,  op.  cit.  517  (type  A.  austerus^ 
Le  C.>. — Chil0tu$,  Bd,,  op.  cit.  516  (type  aregonm^  Bach.). 
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06k.  The  limits  I  wouKl  set  to  Aroicola  may  be  gathered  from 
tbe  foregoing,  though  doubtless  eoinc  sj'noiiyins,  uiid,  perhaps, 
some  tenable  subgeneric  names,  of  old  world  forms,  have  escaped 
mc.  M'ithout,  therefore,  writing  out  the  fiiU  diagnosis,  I  will 
simply  mention  oharactera  which  separate  Arvicola  as  I  accept  it 
from  the  other  North  American  Aroicolinm : — 

Molars  normally  rootless,  perennial  (cf.  Evotomyx).  Folds  of 
enamel  fusing  at  the  re-entrances  {cf.  Euotomya).  Molars  viewed 
from  above  about  equally  serrate  on  cither  side  (cf.  Myodet, 
Synaplomya).  Upper  molars  all  subequal  in  length  and  breadth 
{cf.  Myodes,  Synaplomya).  Middle  lower  molar  of  4-5  prisms, 
the  last  a  transverse  loop,  the  rest  alternating  lateral  triangles  {cf. 
Evotomys).  Back  lower  molar  of  not  more  than  3  prisms  seriatim 
{cf.  Sijnaplomy't,  Myodex),  each  making  a  transverse  loop.  Gene- 
ral molar  pattern,  as  to  number  of  prisms  to  a  tooth,  as  shared 
by  most  Arvicolinse  {cf.  Cuniculus).  Upper  incisors  plane  (cf. 
Synaptomys).  Boots  of  under  incisors  rimning  up  the  condylar 
process  forming  a  ridge  that  only  subsides  near  the  notch  between 
condyle  and  dest'eniiiug  process  {cf  Synaptomyti,  Myodes^  Cuni 
cuhix).  Palate  not  ending  behind  in  a  flat  straiglit-edged  shel 
{cf.  Eiiolomyx,  Myodex.,  Ciiniculue).  Coronaid  process  as  high  a 
condyle  {cf  Evolomi/n).  Ears  moderately  developed  {cf.  Myodei 
Cuniculun),  but  not  overtopping  the  fur  (rf.  Evolomyn).  Ta 
longer  than  foot  {cf.  Myodei;  Cuniculus).  Fore  clawa  of  normi 
size  and  growth  {cf.  Cuniculus).     The  species  do  not  turn  whi 
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Jfjf&nomes).  Ear  with  a  rim  in  front  of  meatus,  the  anterior  and 
posterior  roots  of  the  auricle  there  meeting.  Soles  5-tuberculate  (?). 
Fore  daws  not  larger  than  the  hinder.  Tail  about  ^  the  head  and 
body.     Pelage  ordinary.     Size  minimum. 

C  Pedomts.  Back  and  middle  npper  molars  as  in  the  last.  Front  lower 
molar  with  only  3  internal  and  1  external  triangle.  Ear  unrimmed. 
Jkiles  5-tubercnlate.  Fore  claws  not  larger  than  the  hinder.  Tail  i 
the  head  and  body,  or  rather  less.     Pelage  ordinary.    Size  medium. 

b.  PiTTMTS.  Molars  all  as  in  Psdomys,  Ears  unrimmed.  Soles  5-tuber- 
cnlate. Fore  claws  larger  than  the  hinder.  Tail  about  \  the  head 
and  body,  or  less.     Pelage  dense,  silky,  mole-like.     Size  small. 

Subgenus  Mtonomes,  Raf. 

Sts.  Arrieolj  of  most  American  writers. — Arvieola,  A,  Hemiotomyn, 
Baird,  M.  N.  A.  1857,  515  (type  ripanus.  Not  of  Selys-L.). 
— Myonotne*^  Raf. (type  M.  pratensU,  Raf,  based  on  *' Wil- 
son's Meadow  Mouse**  =  A.  penmyltanica^  Ord.  =  A.  riparius^ 
Old.). 

1.  Armola  (Mjonomei)  ripariai,  Ord. 

Stx.  Campagnol  or  Meadow  Mo%iM  of  Pennsylvania,  Warden,  Descr. 

L.  S.,  y.  ^5. 
MtAidi^  MouUy  Wils.,  Am.  Om.,  vi.  pi.  50,  f.  3. 

Arric0hi  p^nn$yhaniea,  Ord,  Guthrie's  Geog.  2d  Am.  ed.  ii.  1815,  292 
(haaed  on  the  foregoing). — Harlan,  Fn.  Amer.  1825,  144  (in  part ; 
quotes  Ord,  but  describes  pinetorum). 
ArHcola  ripariua,  Ord,  J.  A.  N.  8.  P.  iv.  1825,  305.     (Philadelphia.) 
Artirola  riparius  longipilii,  Eenn.,  Agric.  Rep.  U.  8.  Patent  Office, 

1856,  304.     (West  Northfield,  111. ;  in  winter  pelage.) 
Arriroli  xaiithognatha^  Harlan,  Fn.  Amer.  1825,  13G  (also  of  God- 
man,  Say,  DeKay,  and  Linsley,  but  not  of  Leach  nor  of  Richardson). 
Arrieola  alborufeseen$,  Emmons,  Rep.  Quad.  Mass.  1840,  60  (albino). 
ArricoUi  hirnutuM^  Emmons,  I.  e, 

Artieola  nusuta,  Bachm.,  J.  A.  N.  S.  Phila.  viii.  1842,  296.   (Massa- 
chusetts.) 
Arrie^ii  oneida,  DeKay,  N.  Y.  Fn.  i.  1842,  88,  pi.  xxiv.  f.  1.     (New 

York.) 
ArHeola  rufe^cen*^  DeKay,  op.  cit.  85,  pi.  xxii.  f.  1.     (New  York.) 
ArrieoUi  oecidenUtlis,  Peale,  Mamm.  U.  S.  Ex.  Ex.  1848,  45.     (Puget 

Sound. ) 
Arricola  enlifornicay  Peale,  op.  cit.  46.     (California.) 
Arrieola  monUina,  Peale,  op.  cit.  44.     (California.) 
Ar^icola  ed^ix,  Le  C,  P.  A.  N.  S.  P.  vi.  1853,  405.     (California.) 
Arricola  boreaU»,  Le  C,  op.  cit.  407.     (Rhode  Island. )     (Not  of  Rich. ) 
Arrieola  irowbridgeU  Bd.,  M.  N.  A.  1857,  529  (in  text).     (Califoruia.) 
Arrie^la  longiroetrh^  Bd.,  op.  cit.  530.     (California.) 


( 
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Arvicola  modesta,  Bd.,  op.  cit.  535.     (Rocky  Mis.)     (Very  young.) 
Arvicola  mfidorsum,  Bd,,  op.  cit.  526.    (Mass.)      (Reddish  specimen.) 
Arvicola  Jyreweri^  Bd.,  op.  cit.  525  (Muskeget,  Mass. ;  bleached  insular 
race). 

la.  Aryioola  (ripariai  var.  ?)  borealii,  Rich.  ? 

Syn.  f  Arvicola  borealis,  Rich.,  Zool.  Journ.  1828,  517 ;  F.  B.  A.  i.  1829, 
127. — Also  of  Aud.  and  Bach.,  and  of  Baird. 

Eab.  Northwestern  America. 

Obs.  This  and  the  two  succeeding  species  are  presented  provi- 
sionall}'. 

2.  Arvicola  (Myonomei)  townsendii,  Bach. 

Syn.    Arvicola  townsendii^  Bach.,  J.  A.  N.  8.  P.,  viii.  1839,  63,  and  of 
subsequent  writers. 

Hab.  Oregon  and  Washington  Territories. 

3.  Aryicola  (Myonomei)  xanthognathai,  Le&oh. 

Syn.  Arvicola  xanthognatha^  Leach,  Zool.  Misc.  i.  1814,  60,  pi.  26. — 
Rich.,  F.  B.  A.  i.  1829,  122.— Aud.  and  Bach.,  Q.  N.  A.  iii.  1853, 
67,  pi.  125.— Bd.,  M.  N.  A.  1857,  552.— Dall,  Alaska  and  its  Re- 
sources, 1870,  577. — Whether  of  Sabine  ?  but  certainly  not  of  any 
author  treating  of  United  States  species. 

Hab.  British  America. 

Obs.  In  its  typical  condition  the  animal  is  unmistakable  in  its 
immense  size  (up  to  8  inches  long)  and  chestnut  cheeks.  There 
remain,  however,  some  points  to  be  elaborated  before  the  relation- 
ship of  the  several  forms  of  Myonomes  can  be  considered  estab- 
blished. 

Subgenus  Chilotus,  Baird. 

Syn.  Chilotus^  Baird,  1857.     Type,  A.  oregoni,  Bach. 

4.  Arvioola  (Chilotni)  oregonar,  Baoh. 

Syn.  Arvicola  oregoni^  Bach.,  J.  A.  N.  S.  P.,  viii.  1839,  60. — Aud.  and 
Bach.,  Q.  N.  A.  iii.  1853,  232,  pi.  clxvii.  f.  3.— Bd.,  M.  N.  A.,  1857, 
587. 

Hab,  Oregon. 

Subgenus  Pedomys,  Baird. 
Syn.    Pedomys,  Bd.,  M.  N.  A.  851,  517.     Type,  A.  amterus,  LeC. 

5.  Arvioola  (Pedomys)  ansteras,  Le  C. 

Syn.  Arvicola  austerus,  Le  C,  P.  A.  N.  S.   P.  vi.  1853,  405.     (Wiscon- 
sin.) 
Arvicola  {Pedomys)  austerus,  Bd.,  M.  N.  A.  1857,  532,  pi.  liv.     (Wis- 
consin and  Missouri  to  Louisiana.) 
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Arneola  {Pedomyi)  einnamomaj  Bd.  op.  eit.  541,  pi.  liv.    (Minnesota.) 
Arricola  (Pedomyt)  haydsni,  Bd.,  op.  cit.  543.     (Nebraska.) 

Hah,  Western  States  and  adjoining  Territories,  especially  Illi- 
nois^ Missouri,  and  Michigan.     Kansas.     Louisiana. 

j«.  Arricola  (Pedomji)  anitemi,  rar.  onrtatns,  Cope. 

Sts.  Articol4M,  eurtata.  Cope,  Pr.  A.  N.  S.  Phila.  1868,  3.     (Owen's  Valley, 
California. ) 

Hab.  United  States,  west  of  the  Mississippi.  California.  Colo- 
rado. Kansas  and  Nebraska,  where  becoming  mixed  up  with  true 
auMerus. 

Obs,  In  comparing  his  supposed  new  species  with  ^^A.  modesta^-^ 
Prod  Cope  was  misinformed  as  to  its  affinities.  It  is  a  true 
Pi^domys.  not  in  the  least  like  any  style  of  Myonomes^  as  I  ascer- 
tain by  inspection  of  the  type  specimen.  Its  extreme  modifica- 
tion is  peculiar  in  the  small  size,  and  very  short  tail  (less  than  the 
liead) :  it  shades  directly  into  ordinary  austerus. 

Subgenus  Pitymys,  McMurtrie. 

Six.  PMimmomyHj  he  C,  1829,  nee  Ruppel  (type  pinetonim). — Pitymys^ 
McMort.,  1831  (same  type). — Pinemys,  Less,  1831  (same  type). 

i.  Arriaala  (Pitymji)  pii^atomm,  Le  Conte. 

Sts.   Arricola  penmylvanieaj  Harl.,  Fn.  Amer.  1825,  144,  in  part ;  the 
descr.  but  not  the  synon.  (not  of  authors). 
pMmmomy*  pinetorum^  Le  C,  Ann.  Lye.  N.  Y.  iii.  1829,  132,  pi.  ii. 
Pitymyn  pinetorum,  McM.,  Am.  ed.  Cuvier,  i.  1831,  434. 
Pihrmy»  pinetonim^  Less.,  Nouv.  Tabl.  R.  A.  1842,  12. 
Arricola  pin^torum^  And.  and  Bach.,  Q.  N.  A.  ii.  1851,  216,  pi.  Ixxx, 

(excl.  syn.  ''*^otieida  DeKay.'*) 
Artieola  {Pity my $)  pinetorum^  Bd.,  M.  N.  A.  1857,  544. 
Arricola  itcalopnoide^^  And.  and  Bach.,  J.  A.  N.  S.  Phila.  viii.  1842, 

299  (Long  Island). 
Arrieola  apella^  Le  C,  P.  A.  N.  S.  P.  vi.  1853,  405.     (Pennsylvania.) 

ii.f  ArriMla  CPitjmTi)  pinatomm,  var.  quaiiater,  Coues,  n.  y. 

Diag.  Suligeneric  characters  of  Pitymys  (skull  not  seen),  and 
MDewbat  resembling  P.  pinetonim  (particularly  the  large  dark 
itrle  formally^  called  scalopsoides).  Rich  glossy  blackish,  ap- 
peviog  qnite  black  at  first  sight,  but  this  color  warmed  into  a 
liif^t  aabam  shade  by  uniform  admixture  of  dusky  chestnut  or 
oboeoiaie  brown.  No  markings  anywhere ;  color  of  the  upper  parts 
daagnig  on  the  sides  insensibly  into  blackish-ash  or  dark  plumbe- 
OM  of  the  nnder  parts,  which  are  slightly  hoary.    Tail  like  back 
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ahuve,  i ml isti nelly  paler  below.  Fur  stiort,  close,  of  so  ricU  silky 
lustre  that  in  some  liglits  an  appreciable  piirpUsli  or  coppery  iri- 
descence is  seen.  General  biiikl  of  pinelorum;  rather  stouter, 
larger;  nose  to  eye  0.50;  to  ear  1.05  ;  to  tail 4.33-4.45  ;  tail  verte- 
bra; O.TO ;  with  hairs  0.80 ;  height  of  ear  in  front  0.45  ;  palm  0.33 ; 
sole  0.C6. 

Hab.  Mexico.  (Xalnpa,  De  Oca,  No.  3524,  Mus.  S.  1.,  type  of 
the  s|>eetes;  Ttixpango,  Sumichratl,  No.  TOOR,  Miis.  S.  I.) 

Ob*.  This  peculiar  field  mouse,  which  may  prove  entirely  dis- 
tinct from  pineloriim,  is  specially  interesting  in  coming  from  a 
region  where  the  genus  was  long  supposed  to  be  not  represented. 
I  liave  never  seen  any  other  Aroicola  from  south  of  tbe  United 
States,  nor  is  there,  to  my  knowledge,  but  a  single  one  hitherto 
described  from  so  low  a  latitude,  on  this  liemisphere  at  least.  This 
is  Aroivola  {HeniMomyii)  mexicanug,  De  Sauss.,  R.  M.  Z.  1861, 
3,  a  s|>ccies  apparently  allied  to  A.  riparius. 

aanu>  VII.  8THAPT0MTS,  Balrd. 

Stk.  SgnaptomyifBA.,  M.  N.  A.  1657, 5.58,  Jntextimder  .VvE»i0a,andp.  xliv. 
Diag.  Superior  incisors  grooved  (unique  in  the  subfamily). 
Root  of  inferior  incisor  ending  abruptly  opposite  last  lower  molar 
(tbe  root  generally  runs  np  to  the  condyle  in  Arvicolinas).  Cod- 
fitruction  of  molars,  and  genei-al  cranial  cliaracters  aa  in  Myodet. 
Palate  ending  as  in  typical  Armcola.  External  characters  in 
general  of  an  ordinary  arvicoline  style,  hut  in  the  very  long  soft 


NATURAL  SCIENCEM   OF  PIIILADELPniA.  103 

introduce  either  genus  or  species  in  the  body  of  his  work,  though 
:n  iho  introductory  list  he  gives  Sipwpfomi/s  as  a  subgenus  of 
.V,/. .//*>'  and  catalogues  a  species,  iS.  cooperi,  Thongli  defined  witli 
I  roi-ision,  as  far  as  the  material  would  allow,  the  genus  remains 
jtlie  known.  I  can  indorse  it  unequivocall}",  and  add  all  details 
Lilherto  wanting.  There  is  probably  no  more  strongly  marked 
con  us  of  Arriiftlhiie, 

The  gro«.»veof  the  upper  incisor  is  deep,  distinct,  and  runs  near  the 
fiUter  e<lgc  instead  of  along  the  middle  (as  in  Ochvtodon  and  Reitkro- 
'r*'>j  J.  Tlje  incisors  are  short,  broad,  and  mucli  curved  ;  their  front 
much  Levelle<l  off,  so  that,  vieweil  in  profile,  one  part  of  each  incisor 
stands  in  front  of  and  parallel  with  the  part  on  the  other  side  of  the 
lT'iovc.  These  teeth  tend  to  the  Myodem  pattern  further  in  being 
enamel  tubes  not  completel}'  filled  with  dentine  (calling  to  mind 
an  nnfinishe<l  quill  |)en.  after  the  first  oblique  slice  is  cut  a  way)  ; 
ibeir  tips  are  not  straight ly  transverse,  and  generall}'  nickecl  at 
tbe  end  of  the  groove.  The  under  incisors,  exactly  as  in  Mf/odrs^ 
•^top  as  to  their  roots  abruptly  just  in  front  and  inside  of  the  last 
lower  molar;  while  in  all  other  ArmvoJinse  I  have  examined,  ex- 
(vpling  My  fides  and  Cunicuhis^  the  root  runs  past  (outside)  the 
lover  molar  up  the  ramus  of  the  jaw  to  near  the  condyle,  this 
[•assage  of  the  root  making  an  obvious  ridge,  here  wanting.  In 
Si/najtiomyiij  as  in  the  genera  just  mentioned,  the  whole  condylar 
nmos  is  thus  flat,  with  its  inner  surface  nearly  plane,  separated 
\v  a  strong  sulcus  from  the  end  of  the  alveolar  portion  of  the  jaw. 

As  is  well  known,  the  molars  of  Myodes  (restricted  to  exclude 
t^uniculuif)^  though  essentially  aggregated  rootless  prisms  as  in 
tiber  Arcicoiinae^  are  quite  different  in  their  details  of  pattern. 
.Not  to  go  here  into  detail,  I  may  simply  say,  that  the  inner  niar- 
:pn  of  the  molar  series  is  crenate^  not  sharply  serrate  like  the 
outer  as  in  Arvicola.  Now  this  pattern  of  Myodes  is  duplicated 
in  Sy/iaptomySj  and  so  is  every  other  molar  detail.  Incisors  aside, 
ibe  skoll  and  teeth  of  Synapfomys  are  not  distinguishable  with 
certain t J  frum  those  of  Jfyodeat,  Outside,  Synaptomyn  is  not  a 
Ifuming.  but  an  Arvicola^  one,  too,  with  ears  as  large  as  in  7'7"o- 
^tiyif.  An  alcoholic  apecimcn  might  be  mistaken  at  first  sight 
for  Arricoia  atisterus.  One  might  suppose  it  origlnall}'  a  leni- 
niniT,  stranded  in  time  long  past  in  latitude  so  low  as  to  impress 
Gpoo  it  ordinary  arvicolinc  exterior  characters. 
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Measurements  of  a  skull  of  Synaptomys  cooperi  (No.  6915,  Mus. 
S.  I.,  Kansas,  B.  F.  Ooss  ).  Total  length  (oceip.  protub.  to  end 
of  nasals)  1.14  ;  greatest  zygomatic  width,  0.72;  least  width  (at 
interorbital  constriction)  0.15;  width  of  rostrum,  0.25;  intermas- 
toid  width  0.58 ;  interparoccipital  width  0.37  ;  height  opposite  and 
including  last  molar,  without  lower  jaw,  0.45  ;  length  of  upper 
molar  series  0.30 ;  length  of  extra-alveolar  portion  of  upper  inci- 
sors 0.24 ;  length  of  rostrum  0.25  ;  tip  of  under  incisors  to  apex 
of  coronoid  0.62,  to  back  of  condyle  0.79,  to  end  of  descending 
process  0.81 ;  length  of  under  molar  series  0.28 ;  of  extra-alveolar 
portion  of  under  incisor  0.25. 

1.  SyxLaptomys  cooperi,  Baird. 

My  odes  {Synaptomys)  cooperi^  Bd.,  M.  N.  A.  1857,  p.  xliv. 
Synaptomys  cooperi^  op.  cit.  558,  in  text. 

Arvicola  (8ynaptomy$)  gossii,  Bd.,  Mus.  8.  I.  (labels  of  Kansas  speci- 
mens which,  however,  are  inseparable  from  the  types). 

Hab,  Middle  and  Western  United  States  and  northward.  Brook- 
ville,  Indiana,  Haymond.  South  Illinois,  KennicotL  Benton  Co., 
Minnesota,  Garrison.  Neosho  Falls,  Kansas,  Goss,  Skagit  Val- 
ley, Oregon,  Kennerly,    Nulato,  Alaska,  DalL 

Dimensions  (average  of  several,  alcoholic,  from  Kansas).  Nose 
to  eye  0.45 ;  to  ear  0.95 ;  to  occiput  1.20 ;  to  root  of  tail  3.50  (from 
3.00  to  4.00 — range  of  the  whole  scries  2.90  to  4.30) ;  tail  verte- 
brae 0.65  (from  0.51  to  0.75);  tail,  with  hairs,  0.75;  fore  foot  0.40; 
hind  foot  0.70  ;  ear  0.35. 

Eighteen  specimens,  dry  and  alcoholic,  examined  from  the  above 
localities. 

Genus  VIII.  MT0DE8,  Pall.,  emend. 

Sy:«.  Mu.8^  sp.,  et  Arvicola^  sp.,  Auctt.  antiq. — IlypudcBus^  Illiger,  1811, 
partim  (includes  Jfa^  Ummu9^ amphihius^  etc.). — Myodes,  Pall.,  Zoog. 
R.  A.  i.  1811,  172,  in  part  (includes  -4 r»t<;o2</,  and  thus  about  coexten- 
sive with  his  Mures  cunieularii  of  1778). — Lemmus^  Linck  (fide  Bd. 
In  part;  includes  Arvicola.) — Oeorychns^  Rich.,  F.  B.  A.  1829  ;  and 
And.  and  Bach.,  1854  (includes  Cuniculits).  Not  of  Illiger,  which  is 
of  an  entirely  diflferent  family. 

Obs.  The  chars,  of  this  genus  should  unquestionably  be  so 
drawn  as  to  exclude  Cuniculus^  which  latter,  although  also  a  "  lem- 
ming," is  quite  as  widely  separated  as  the  other  genera  of  Arvicol- 
inas  are.     Being  based  upon  a  long  and  well-known  animal,  the 
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characters  need  not  be  here  recapitulated.  The  several  ascribed 
species  of  North  American  Myodes  proper  are  reducible  to  the 
following,  which  is  not  specifically  separable  from  that  of  Asia. 

1-  Hyo^M  obeatif,  Brants. 

Stx.  Jfyode*  obermt^  Brantz,  Muisen,  1827,  55. — Keys,  and  Bias.,  Werb. 

Ear.  vi.  1840,  pp.  vii.  and  32.    Midd.,  Sib.  Reise,  ii.  1853,  99,  pi,  ii. 

figs.  7,  8,  9,  pi.  viii.  pi.  ix,  and  pi.  x.  f.  2.— Baird,  M.  N.  A.,  1857, 

559. 
Arrifola  (Gefyiychus)  heltolut.  Rich.,  F.  B.  A.,  1829,  128. 
Georychu9  helvolua.  And.  &  Bach.,  Q.  N.  A.  iii.  1853,  84,  pi.  cxx.  f.  1. 
Myodtt  helvolu*^  Dal),  Alaska  and  ito  Res.  1870,  577. 
Airirola  {Georpehus)  trimtteronatua^  Rich.,  App.  Parry's  2d  Voyage, 

1825,  809  ;  F.  B.  A.  i.  1829,  130. 
GeoryekuM  irimucronaiua^  And.  and  Bach.,  Q.  N.  A.  iii.  1833,  86,  pi. 

cxx.  C  2,  3. 
Myodes  trimueronaiua,  Dall,  Alaska,  1870,  577. 
Myodea  albogularUy  Wagner,  Snppl.  Schreber,  iii.  1843,  602. 

Hah.  More  western  portions  of  Arctic  America. 

Obi,  Of  this  species  I  have  handled  about  forty  specimens,  the 
first  examined  bj  an  American  naturalist  for  many  years.  They 
differ  somewhat  from  the  only  two  Siberian  skins  before  me,  pos- 
fiWy  representing  a  variety  (to  be  called  Myodes  helvoliis)  ;  but  I 
am  far  from  disputing  Yon  MiddendorfiTs  decision  as  to  their 
specific  identity  with  the  Asiatic  animal. 

Qenas  IX.  CTTNICITLTTS,  Wagler. 

St5.  Mvfj  ArtieoJa^  Myodea  et  Lemtnus,  Auctt. — Gearychua^  partim^  Rich., 
And.  and  Bach.,  nee  IIL—Cuniculua,  Wagler  (*'  1830'*),  Isis,  1832, 
1220;  type  C,  grctnlandi€ua=  C.  torquatuH  or  hudsoniua. — Lilljeborg, 
Syst.  Ofvers.  Gnug.  Glires,  1866  (same  type). 

Obs.  Without  going  into  the  characters  of  a  perfectly  well- 
known  form,  I  wish  to  particularly  signalize  the  fact  tlmt  this 
genoa,  though  based  upon  a  "  lemming,"  is  very  different  from 
Myodef^  and,  indeed,  from  any  other  arvicoline  type.  The  molar 
pattern  is  strongly  of  an  ordinary  arvicoline  general  character — 
not  at  all  as  in  Myodes  or  Synaptomys — while  details  of  the  molar 
dentition  (as,  for  instance,  six  prisms  on  back  upper  molar  and 
9in€  on  front  lower  molar)  are  unique.  The  obsolete  ear  and 
pollez,  the  singular  hypertrophy  of  the  two  middle  fore  claws,  and 
tlie  notable  seasonal  changes  of  pelage,  are  all  peculiar.  1  find 
hot  one  American  species,  identical  with  that  of  Asia.  A  second 
npposed  species,  C  lagurusy  I  have  not  seen. 
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1.  Caniealas  hadBonias,  (Forst.)  Coaes. 

Syn.  Mu8  hudsonius,  Forst.,  Phil.  Trans.  Ixii.  1772,  879.— Pall.,  N.  Sp. 

Glir.  1778,  201.— Gm.,  Syst.  Nat.  i.  1788,  187. 
Lemmus  hudsonius.  Sab.,  Suppl.  Parry's  Voy.  1824, 185  ;  App.  Frank- 

lin's  Journ.  1825,  661.— Harl.,  Fn.  Araer.  546. 
Arvicola  hudsonia^  Rich.,  App.  Parry's  2d  Voy  ,  808. 
Arvicola  {Oeoryehus)  hudsonius,  Rich.,  F.  B.  A.  i.  1829,  132. 
My  odes  hudsoniun,  Wagn.,  Suppl.  Schreb.  iii.  1848,  604. — Midd.,  Bull. 

Acad.  St.  Petersb.  iii.  xix.     Dall,  Alaska,  577. 
Georyehus  ?iud8oniu8,  Aud.  and  Bach.,  Q.  N.  A.  iii.  1853,  81,  pi.  cxix. 
Mu8  torquatus.  Pall.,  N.  Sp.  Glir.  1778,  pp.  77  and  205,  pi.  xi.  B. 
Myodes  torquatu8^  Keys,  and  Bias.  Wirb.  Eur.  1840,  pp.  vi.  and  32. — 

Midd.,  Sib.  Reise,  ii.  1853,  87,  pi.  iv.-vii.  and  x. — Baird,  M.  N.  A., 

1857,  558. 
^fua  lemnsis,  Pall.,  N.  Sp.  Glir.  1778,  195. 
}fu8  granlandicus^  Traill,  Scoresby's  Greenland,  1823,  416. 
Arvicola  (Oeoryehus)  granlandicus,  Rich.,  F.  B.  A.  i.  1829,  184. 
Oeorychus  gr€enlandieu8,  Aud.  and  Bach.,  Q.  N   A.  iii.  1854,  815. 
Gunieulu8  granlandtcus,  Wagler,  Isis,  1832,  1220. 
^fyode8  granlandicui^  Wagner,  Suppl.  Schrebcr,  1848,  606. 
Leiinnu8  ungulatu8^  Bacr,  Baer  and  Helm.,  Beit.  iv.  1841,  288. 
Hudson^ 8  Rat  and  Hare-tailed  Rat,  Penn.,  Arct.  Zool.  i.  132,  133  ; 

Quad.  ii.  201. — Hare-tailed  Mouse,  Heame,  Journ.  387. — Hudson* s 

Bay  Lemming,  AWq.  —Wapiskooseesick  ("White  Bear  Mouse")  of 

the  Crees,  Lunaguy  ('*  White  Mouse")  of  the  Chippeways,  Awing- 

nack  (*'  White  Mouse")  of  the  Esquimaux. 

Hah,  Arctic  regions. 

Genas  X.  FIBEB,  Guvier. 

Syn.  Cantor,  L.,  S.  N.  i.  1766,  78  (not  type).— J/w«,  Gm.,  S.  N.  i. 
1788  (not  type).— **3fyocas^/>r,  Kerr's  Linn.,  1792,"  partly,  (type 
Myopotamus  coypus)  — Fiber,  Cuv.,  Lemons,  i.  1800  (type  Caster 
zibethicus,  L.). — Lemmus,  Fisher,  Syn.  1829  (partly). — Ondatra, 
Waterh.,  Charlesw.  Mag.  iii.  1839  (type  zibethicus). 

Obs.  Although  this  well-known  form  presents  many  peculiari- 
ties, these  are  chiefly  in  adaptation  to  aquatic  habits ;  it  is  strictly 
arvieoline  in  all  essentials. 
1.  Fiber  zibethicus,  (L.)  Cuv. 

Syn.   Castor  zibethicus,  Linn.,  S.  N.  i.  1766,  79. 

Mvj<  zibethicus,  Gm.,  S.  N.  i.  1788,  125. 

Myocaator  zibethicus,  *' Kerr's  Linn.  1702." 

Fiber  zibethicus,  Cuv.,  11.  A.  i.  1817,  172,  and  of  authors. 

Lem mm  zibethicus,  Fisch.,  Syn.  1820,  280. 

Ondatra  zibethicus,  Wjitcrh.,  Charlesw.  Mag.  iii.  1839,  504. 
?  Fiber  osoyensis,  Lord,  P.  Z.  S.  1863,  95  (British  Columbia). 

Hab.  North  America. 
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VSW  SPECIES  OF  KOBTH  AXEEICAH  HOCTtJID£. 

BT  AUG.  R.  OROTE. 
Acromyvto  •zUis,  n.  «. 

9.  A  small  species  of  the  size  of  A,  vinnula,  and  apparently 
belonging  to  the  group  Triaena  of  Hiibner.     The  fore  wings  are 
pale,  with  a  yellowish  stain,  noticeable  on  the  ordinary  spots  and 
on  the  submedian  space.     The  median  lines  are  wide  apart,  gemi- 
nate,  faint ;   the  t.  p.  line  rectangularly  exserted  opposite   the 
cell,  running  inwardly  below  the  median  vein.    Both  the  stigmata 
are  relatively  large  and  vague,  the  reniform  with  a  central  ochery 
stain,  which  becomes  easily  lost.     The  median  shade  is  obvious 
between  them  on  costal  region.     The  costal  region  is  regularly 
dotted  with  pale  black  points  at  the  inception  of  the  lines;  the 
median  shade  is  very  oblique,  and  the  t.  p.  line  has  a  separate  dot 
for  each  of  its  component  lines,  here  divaricate ;  there  is  also  an 
independent  dot  midway  between  the  median  shade  and  the  inner 
dot  of  the  t.  p.  line,  above  the  reniform,  wanting  in  the  succeeding 
species.     A  very  narrow  black  dash  above  internal  angle,  broken 
before  the  margin.     The  basal  streak  and  that  opposite  the  cell 
are  obsolete.     Hind    wings   pale   fuscous,   with    whitish   fringes 
reflecting  the  markings  of  the  under  surface  where  the  common 
Hoe  is  distinct  and  lunulate  on  the  hind  wings,  more  dentate  and 
ine<lially  exserted  on  primaries.     A  discal  lunule  on  hind  wings  ; 
on  the  more  fuscous  primaries  a  discal  dash  joined  to  the  dark- 
marked  crossvein.     Head  and  thorax  pale  like  the  fore  wings ; 
black  at  the  sides  of  the  basal  joints.     Legs  pale ;  tarsi  black- 
dotted. 
Expanse  30  mm.     Habitat.  New  York  (E.  L.  Graef). 

Aervajeta  paap«renla,  n.  s. 

9.  Of  the  same  size  and  appearance  as  A,  exiliH,  perhaps  a 
httle  slighter  built.  This  species  differs  by  the  shape  of  the  t.  p. 
line,  which  is  more  roundedly,  less  rectangulary  exserted  opposite 
the  cell  than  in  its  ally,  and  notably  less  inwardly  inflected  below 
the  median  vein  ;  its  position  is  similar  in  the  two  species.  The 
costal  dots  are  fewer  and  wider  apart,  that  above  the  reniform  in 
A.  exiiis  is  here  wanting.  The  geminate  t.  p.  line  is  finer,  the 
cater  line  more  distinctly  black,  the  inner  faint ;  the  orbicular  is 
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a  small  complete  annul  us.  The  black  basal  streak  is  distinct, 
furcate  on  the  oblique,  geminate,  waved  t.  a.  line.  Ttie  streak 
above  the  internal  angle  is  distinct  and  continuous,  and  there  is  a 
faint  darker  shading  outside  of  the  t.  p.  line  opposite  the  cell  con- 
taining an  obsolete  streak.  The  whitish  fringes  are  distinctly 
black-dotted.  Hind  wings  as  in  A,  exilis.  Beneath  the  common 
line  is  faint  and  appears  more  even  and  straighter  on  the  primaries 
than  in  its  ally. 

Expanse  30  mm.     Habitat.  Texas  (E.  L.  Graef). 

These  closely  allied  species  may  be  distinguished  by  the  cha- 
racters given  above  on  close  attention.  A.  paupercula  seems  to 
resemble  A.  interrupta^  a  species  described  by  Guen^,  from  a 
drawing  by  Abbot ;  it  seems  to  differ  in  the  characters  of  the 
basal  line  as  given  by  Guen^e  as  well  as  in  the  color  of  the  hind 
wings  which  are  not  at  all  yellowish  in  either  of  the  two  species 
described  by  me. 

Eatolype,  n.  g. 

A  genus  which  I  would  refer  to  the  Bombycoidea  of  v.  Heine- 
man. 

The  eyes  are  naked,  and  the  small  ocelli  may  be  perceived  on 
their  margin  behind  the  antennse.  The  S  antennae  are  bipectinate, 
thickly  setose ;  tlie  pectinations  increase  in  length  on  the  inside 
at  basal  third,  and  gradually  taper  thence  to  the  tips,  where  they 
become  obsolete.  The  labial  palpi  are  short,  as  in  Dicopis^  and 
do  not  exceed  the  front,  and  are  thickly  haired  with  depending 
beard.  The  whole  body  is  shaggily  haired,  and  the  short  unarmed 
legs  are  nearly  hidden  by  the  lengthy  vestiture.  The  thorax  is 
comparatively  heavy  and  square,  and  its  proportion  to  the  abdo- 
men is  somewhat  as  in  Dicopis.  On  the  disk  is  a  tuft  of  metallic 
scales,  such  as  have  hitherto  been  recorded  only  of  Eudryas  and 
Tolype.  The  wings  are  long  and  rather  narrow,  the  primaries 
with  roundedly  oblique  external  margin  and  defined  apices.  The 
general  aspect  recalls  the  Notodontians,  but  veins  4  aud  5  are 
thrown  off  together  on  the  fore  wings,  aud  the  insect  undoubtedly 
is  2^oetuidous. 

Eatolype  Bolandi,  n.  a. 

%,  Cinereous  fuscous.  The  markings  on  the  primaries  are 
obliterate.  The  ordinary  spots  can  be  made  out,  of  a  paler  gray, 
the  rcniform  very  large,  obsoletely  black  ringed.  The  t.  p.  line 
may  be  seen  as  an  approximate  gray  sinuate  band  in  some  indi- 
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vidiials.  The  blackish,  brokenly  dentate  subterminal  line,  pre- 
ceded by  a  gray  shade,  is  usually  observable  and  strikes  the  eye. 
Below  vein  2  there  is  a  stronger  blackish  accentuation  or  small 
dash.  Fringes  concolorous.  Hind  wings  with  soiled  veins  and 
whitish  fringes,  pale,  transparent,  ashen,  with  darker  broken  ter- 
minal line.  Beneath  the  primaries  are  fuscous  ashen  ;  hind  wings 
whitish,  irrorate,  with  discal  mark  and  traces  of  an  approximate 

median  band. 
Expanse  36-37  mm.      Habitat.   Massachusetts,   April  8th  to 

I5th  (Mr.  Roland  Thaxter,  No.  1019) ;  Missouri,  April  (Prof.  C. 

T.  Riley). 

MaattoeU  pcuilit,  n.  s. 

%9-    A  bright  gray,  moderately  sized  species,  shaded  with 
blackish,   with    a   certain    resemblance    to   Mamestra  diatincta. 
Primaries  whitish  at  base,  with  a  black  basal  longitudinal  streak. 
Median   lines  geminate,  pale  gray,  approximate  below  median 
rein-     Claviforni  deep  black,  acute,  extending  to  median  shade, 
apparently  resting  on  a  very  fine  black  line  which  crosses  the 
median    space.      A   very   obvious   bright   brown   shade   extends 
tbove  it,  below  the  median  vein,  from  the  t.  a.  line  downwardly 
below  vein  2  to  the  t.  p.  line.     A  similar  but  fainter  shade  stains 
the  discal  field   beyond   the  reniform   spot.     Orbicular  narrow, 
whitish,  oblique,  with  an  interior  streak.     Reniform  pale,  upright, 
moderate,  with  an  incomplete  interior  black  annulus.     T.  p.  line 
lannlate,   projected    straightly   outwardly   along    costal    region, 
theoce  obliquely  downwardly  to  submedian  fold,  where  it  forms 
a  weak  angulation  to  internal  margin.    A  whitish  sliade  below 
Tein  t  on  subterminal  space  setting  off  the  lower  black  cuneiform 
marks  of  the  s.  t.  line  by  contrast.     The  s.  t.  line  is  preceded  by 
a  series  of  such  marks,  increasing  in  size ;  on  costal  region  the 
line  appears  as  a  white  curve.     A  dark  terminal  line ;  fringes  pale 
It  base,  fuscous  outwardly.    Hind  wings  pale  fuscous,  witli  soiled 
veins  and  traces  of  double  transverse  lines.     Beneath  i)ale  gray, 
irrorate,  with  a  common  line  accented  on  the  veins  and   faint 
discal  points.     Thorax  and  head  mixed  blackish  and  gray  ;  collar 
with  a  median  black  curved  line.    Abdomen  tufted  on  the  dorsum  ; 
0Tipo<itor  exserted  ;  eyes  hairy ;  tibiae  unarmed. 

Expanse  30  mm.     Habitat,  Victoria  (G.  R.  Crotch,  Mus.  Comp. 
Zoology,  Cambridge,  Mass.). 


*^ 
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Helotropha  reniformis  Orote,  var.  atra. 

I  have  received  from  Mr.  Geo.  Norman,  under  the  number  172, 
a  singular  variet}'  of  this  species  taken  at  St.  Catherine's,  Ont., 
August  the  12th.  The  specimen  is  a  female.  Tiie  fore  wings 
are  entirely  of  a  dead  black,  so  that  the  markings  become  incon- 
spicuous, and  can  only  be  made  out  with  difficulty.  The  reniform 
is,  however,  entirely  white,  and  becomes  very^  prominent  by  con- 
trast. The  hind  wings  are  more  blackish  than  brownish-fuscous, 
as  is  the  under  surface  and  the  body. 

Oortyna  oerina,  n.  s. 

5 .  A  large  species  with  the  colors  of  Xanthia  silagOj  but  a  very 
much  larger  insect.  I  refer  it  to  Gortj'na  Hubner^^Hydroscia^  B., 
Led,,  from  the  circumstance  that  the  thorax  is  crested  behind. 
There  is  a  sharp  tuft  behind  the  collar.  Bright  yellow  marked  with 
dull  reddish-purple.  Head  and  thorax  yellow,  with  the  patagia 
and  crestings  shaded  with  reddish-purple.  Fore  wings  widening 
outwardly,  with  sharp  apices  and  rounded  external  margin,  of  an 
intense  yellow ;  the  terminal  and  sub-terminal  spaces  reddish-pur- 
ple, separated  by  the  narrow  yellow  sub-terminal  line  proceeding 
from  a  3^ellow  apical  shade  spot.  The  base  of  the  wing  is  shaded 
with  reddish-purple.  The  markings  are  fragmentary;  the  orbi- 
cular small;  the  reniform  large,  narrow,  diffusely  annulated  with 
purplish  in  broken  blotches.  The  median  shade  is  as  apparent  as 
the  median  lines,  all  somewhat  ocherous,  incomplete  ;  the  t.  p. 
line  scalloped.  Hind  wings  soiled  yellowish-white,  a  little  darker 
tinted  outwardly.  Abdomen  like  hind  wings.  Beneath  like  hind 
wings  above,  with  an  obsolete  median  shade  on  secondaries ;  on 
the  fore  wings  the  darker  tintings  of  the  upper  surface  are  partly 
reflected  terminally. 

Expanse  47  mm.     Habitat,  Kansas  (Prof.  Snow,  No.  258). 

The  head  seems  to  me  more  sunken  than  in  Xanthia^  to  which 
the  superb  species  might  be  referred  at  first  sight  from  the  color- 
ing. 
Himella,  n.  g. 

The  type  of  this  genus,  H.  fidelis^  is  characterized  b\'^  a  resem- 
blance to  the  species  of  Garadina^  while  differing  structurally  by 
the  hairy  e3^e8.  The  ^  antennae  are  brush-like.  The  palpi  have  the 
terminal  article  a  little  dependent.  The  tibire  are  unarmed ;  the 
body  parts  linear  and  slender  ;  thorax  untufted,  hairy.     The  wings 
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ire  long,  wideoing  a  little  outwardly  with  slightly  roanded,  nearly 
straight  external  margin.  The  type  has  a  casual  resemblance  to 
the  species  of  Ipimorpha, 

BMlla  ii^lis,  n.  I. 

^ .  Of  a  peculiar,  soft  warm  grayish  fuscous,  the  fore  wings  con- 
ooiorous.  The  basal  half  line  is  indicated  by  black  dots.  Median 
lines  pale,  even,  shaded  with  blackish,  approximate  below  the 
median  vein.  Ordinary  spots  very  large,  a  little  paler  than  the 
median  space,  rounded,  very  finely  pale-circled,  the  reniform  not 
excavate.  T.  p.  line  a  little  waved  or  uneven,  pale,  with  a  narrow 
preceding  ochrey-brown  shade  line,  a  little  depressed  on  costa.  A 
Teiy  fine  pale  terminal  line,  fringes  concolorous.  Hind  wings  with 
vhite  fringes  and  whitish  i^t  base,  else  largely  fuscous  ;  beneath 
vhitish,  irrorate  with  fuscous,  and  with  a  discal  dot,  and  faint 
median  shade.  Thorax  and  head  concolorous  with  fore  wings. 
Ptlpi  black  ai  the  sides. 

Expanse  31  mm.    Habitat.  Albany  (Mr.  O.  Meske). 

llBilla  fufumta.  n.  •. 

%.  The  structural  characters  are  those  of  the  genus,  but  this  spe- 
cies is  very  much  smaller  than  the  type,  and  the  ornamentation  is 
more  like  Orthodes.  Fore  wings  pale  ochrey  fuscous.  Ordinary 
lines  geminate,  blackish.  T.  a.  line  thrice  dentatedly  waved, 
minDtely  denticulate  on  costa.  Ordinary  spots  small,  inconspicu- 
ovs,  obsoleteiy  outlined,  the  reniform  darker  than  the  wing,  attenu- 
ite,  black  stained  inferiorly.  T.  p.  line  denticulate,  broken  up  into 
I'lack  points  on  the  veins.  Sub- terminal  line  pale,  well  removed 
towards  the  margin,  preceded  by  an  inconspicuous  series  of  darker 
points.  A  terminal  series  of  interspaced  black  dots.  Costal  edge 
dotted.  Hind  wings  very  pale,  immaculate.  Beneath  very  pale ; 
sparsely  irrorate ;  both  wings  show  a  distinct  terminal  series  of 
black  dots;  there  is  a  common  median  line  and  on  the  hind  wings 
a  moderate  discal  mark.  Palpi  inconspicuously  blackish  out- 
wardly.    Head  and  thorax  like  fore  wings. 

Expanse  26  mm.     HabitcU.  Albany  (Mr.  O.  Meske). 

TMtowfi  wpsella,  n.  f. 

%.  The   dark   testaceous  antennse  are  bi-pectinate ;  the  eyes 
haiij.    The  fore  wings  are  blackish  fuscous,  silky,  with  an  admix- 
ture of  reddiah  scales,  and  remind  us  of  those  of  Dianth(£cia 
medUata,    The  lines  are  narrow,  faint,  interrupted,  white.    The 
14 
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ordinary  spots  are  moderate,  blackish,  very  finely  ochre-ringed. 
Minute  wliite  and  black  points  on  the  veins  beyond  the  t.  p.  line. 
Hind  wings  fuscous,  paler  at  base,  and  allowing  the  distinct  dlscal 
mark  of  the  under  surface  to  be  perceived.  Under  surface  blackish, 
hind  wings  partly  whitish,  with  a  narrow  common  line  accented 
on  the  veins. 

Expanse  28  mm.     Habitat,  Albany  (0.  Meske). 

A  dark  species  with  silky  wings,  resembling  an  Ortfiodes. 

Agrotis  innotabilis,  n.  s. 

This  well-marked  species  resembles,  at  first  sight,  A.  bicarnea 
and  A.  c.  nigrum  from  the  Atlantic  States,  but  difiers  by  its 
smaller  size,  and  the  absence  of  an}*  carneous  costal  shades  on  the 
fore  wings.  Blackish  ;  the  collar  is  pale  at  base,  and  very  broadly 
banded  with  deep  black  superiorly.  Fore  wings  with  the  trans- 
verse lines  narrow,  continued,  geminate,  accompanied  by  narrow, 
pale  shades.  Orbicular  small,  spherical,  lying  in  a  deep  black 
discal  shade  preceding  and  following  it;  reniform  moderate,  d is- 
colorous,  ochraceous,  distinct,  of  the  usual  shape  with  distinct 
internal  ring ;  fringes  blackish.  Hind  wings  blackish  fuscous, 
paler  at  base.  Beneath  paler  with  a  purply  tinge  ;  a  faint,  narrow 
common  line,  a  little  irregular  on  secondaries,  and  discal  dots. 
Body  parts  blackish. 

Expanse  33  mm.  Habitat,  Saucelito,  Cal.,  Aug.  25th  (Mr. 
Behrens,  No.  160). 

I  cannot  observe  the  armature  of  the  fore  tibiae  in  my  type  with- 
out breaking  the  specimen.  It  probably  does  not  difl'er  in  this 
respect  from  its  allies. 

Agrotis  earoides,  n.  s. 

% .  A  rather  stout  species,  resembling  at  first  sight  some  of  the 
gra>'^  forms  of  Mamestra  or  Eurois.  All  the  tibiae  spiuose.  An- 
tennae strongly  pectinate,  long,  the  pectinations  decreasing  to  the 
tips.  Whitish-gray.  Collar  shaded  with  black  at  the  base,  with 
a  black  line.  Palpi  black  at  the  sides  of  2d  joint;  terminal  joint 
black  near  the  socket.  Primaries  whitish-gray,  with  the  costal 
edge  tinged  with  carneous.  The  transverse  lines  are  more  broadly 
marked  in  black  on  the  costal  region,  below  which  they  are  indis- 
tinct. The  lunulate  median  shade  is  tinged  with  ferruginous  or 
ochre  below  the  reniform.  Ordinary  spots  large,  concolorous. 
Mack  ringed,  with  black  internal  marking,  lying  in  a  blackish- 
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brown  shade  which  obtains  between  them  traversed  by  the  black 
Dkedian  shade.  Terminal  dots  distinct.  Hind  wingrs  dark  fus- 
COOS :  beneath  closely  irrorate  with  discal  point.  The  primaries 
beneath  show  the  costal  edge  cameous,  otherwise  like  secondaries, 
without  any  apparent  line.  The  thick  body  squamation  beneath 
has  a  cameous  or  rosy  tinge. 

Expanse  40  mm.  Habitat.  California  (Mr.  James  Behrens, 
No.  66). 

Afrttis  Bortrnilimrii,  n.  s. 

%9.  A  rather  large,  stout,  mouse-gray,  concolorous  species, 
with  the  male  antennie  bristled  beneath,  and  the  fore  tibiae  spinose. 
Tbe  lines  and  s{)ots  on  the  fore  wings  are  indistinct,  the  fuscous 
lines  geminate,  component  lines  rather  widely  separate.  Orbicular 
obsolete ;  reniform  vaguely  outlined,  touched  by  the  angulation 
of  the  median  shade  which  is  more  distinct  than  the  lines,  and 
angulated  below  the  spot.  T.  p.  line  with  its  inner  component 
line  minutely  scalloped,  more  distinct  than  the  outer  line.  Sub- 
terminal  line  a  subcontinuous  series  of  fuscous  marks ;  fringes 
toDcolorons.  Hind  wings  dark  fuscous  in  the  female,  with  wliite, 
narrowly  interlined  fringes;  in  the  male  nearly  white,  with  soiled 
xeins.  Beneath  with  a  faint  median  shade  and  extremely  incon- 
spicuous discal  mark  on  secondaries. 

Erpanse  38  mm.     Habitat,  Newtonville  (Mr.  R.  Thaxter). 

The  specimens  were  taken  September  11th.  Mr.  Thaxter's 
Dombers  are  1057  9,  1058  %.  It  has  some  resemblance  to  the 
European  A.  cinereOj  but  it  is,  perhaps,  nearest  to  A,  violaris, 
G.  and  R. 

I  have  received  also  from  Mr.  Thaxter  specimens  of  Agrotis 
hadinodis^  Grote  (Xo.  1063),  taken  Sept.  11th,  and  Agrotis  geni 
culda,  G.  and    R.  (Xos.  869,  870),  taken  Sept.  8th,  in  the  same 
locality. 

Owing  to  Mr.  Morrison  having  sent  me  a  specimen  of  Melapor- 
fhyria  immortua^  as  I  understood  from  his  collection,  I  have 
errooeously  credited  him  with  the  species  instead  of  Mr.  Thaxter 
in  my  original  description  (Bull.  Buff.  Soc.  N.  S.,  2,  p.  75).  I 
fcare  received  a  specimen  since  from  Mr.  Thaxter,  under  the  No. 
id9.  collected  by  him  at  Newtonville,  Mass.,  June  12th. 

A  slight  form  allied  to  Hadena^  apparently  distinguishable  by 
the  more  curved,  divaricate  labial  palpi.     Antennae  in  the  male 
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simple,  pubescent  beneath.    Eyes  naked,  with  short  black  lasbes. 

The   thoracic  squamatJou   consists   of  narrow  scales.      Maxills 

rather  weak.     Abdomen  linear;   collar  broad;   thorax  crested 

behind  ;  front  broad,  exceeded  by  the  palpi.    Legs  unarmed ;  the 

median  spurs  on  hind  tibice  situate  without  the  middle  of  the 

joint. 

Esdciis  (OUgU)  TenlMlor,  d.  ■. 

Dark  browu  with  a  more  or  less  decided  ruddy  tinge  Primaries 
shaded  with  ochreoiis  along  internal  margin,  aDd  with  a  well-sized 
distinct  deeper  ochreous  apical  patch.  Ordinary  lines  obsolete, 
whitish,  broken  by  black  points  on  the  veins ;  the  t.  p.  line  ema- 
nates from  a  distinct  and  large  white  spot  on  the  costa  above  the 
vague  reniform,  which  latter  is  preceded  by  a  distinct  black  shade 
on  the  disk,  an  evident  feature  of  the  ornamentation  of  the  wing. 
Hind  wings  uniform  pale  fuscous,  silky ;  beneath  as  above  with  ft 
discal  dot  and  distinct  darker  median  shade  line.  Fore  wings 
beneath  blackish  with  traces  of  the  continuation  of  the  median 
line,  paler  terminally.  Head  and  collar  brownish ;  teguUe  paler; 
thoracic  crestings  tipi>ed  with  blackish. 

Expanse  20  mm.    Habitat.  St.  Catherine's  (Mr.  Geo.  Norman, 
Xos.  77  and  79).    Taken  in  June. 
Hadna  (Oligla)  traata,  ■a.  i. 

A  little  stouter  than  the  other  species,  and  resembling  the  com- 
mon  0.    Chalcedonia  (Hiibn.)?    in   ornamentation.      Head    and 


NATURAL  80ISNGE8  OF  PHILADELPHIA.  205 

Expanse  23  mm.  Habitat.  Texas,  Dallas  Co.,  Boll,  in  Mas. 
Comp.  Zoology,  Cambridge.  This  species  differs  from  oar  com- 
mon species  from  New  York,  provisionally  determined  as  Ghalce- 
dofn'a  Hiihn.?  by  the  smaller  reniform,  stouter  form,  and  the 
peculiar  basal  shading  on  the  primaries. 

ifimti  OehMnlieim«r  (1816). 

This  genus  is  established  in  the  Schmetterlinge  von  Europa,  4, 
pu  i5,  and  divided  into  three  "  families"  or  groups :  "  A,"  with 
nicfttans^  etc.; "  B,"  with/uruncw/a,  etc. ;  **  C,"  with  testacea^  etc. 
Hiibner  next  proposes  distinct  genera  which  sufficiently  corre- 
spond to  Ochsenheimer's  three  gronps  viz.,  Sideridis  for  the  group 
*^AJ^  Oligia  for  the  group  "B,"  and  Exarnes  and  Ogygia  for 
group  ^^C'  For  some  one  of  these  genera  the  original  term 
Apamea  has  to  be  restored. 

Boisduval,  in  1829, divides  Apamea  Ochs.into  two  genera;  retain- 
ing Apamea  for  a  group  of  species  headed  by  nictitans^  which  em- 
braces species  included  under  all  three  of  Ochsenheimer's  divisions, 
and  proposing  Luperina  for  tesiacea^  and  allied  forms.  This  latter 
genns  is  styled  ^^Apamea^^  by  Lederer,  in  whose  work  an  exposi- 
tion of  generic  character  is  the  strongest  feature.  Lederer's  genus 
*^  LuprrtTia/'  contains  none  of  Boisduval's  species,  and  cannot 
remain.  It  must  be  resolved  into  Luceria^  v.  Hein.,  with  the  type 
rir^'M.*,  and  Ledereria  with  the  group  "  B."  For  Lederer's 
*^ Apamea-^  the  term  Luperina^  Boisd.  (with  the  type  testacea)^  must 
be  retained. 

Two  generic  types  nicliians  and  leucosligma  are  included  in 
Boisduval's  genus  Apamea  ;  the  other  species  seem  to  be  now  con- 
fidered  as  Hadenas  s.  g.  Oligia.  The  original  type  of  Gortyna^ 
Hiibner  (Tentamen)  is  referred  by  Guen^e  to  the  genus  Hydrcsda^ 
Goec.  I  have  restored  Hiibner's  original  application  in  the  '^  List 
flf  the  Noctnidffi  of  North  America."  In  my  work  I  have  not 
arbitrarily  chosen  the  type  of  any  genus,  but  have  endeavored  to 
apply  the  rules  of  zoological  nomenclature  throughout.  In  our 
reaearches  after  the  true  type  of  Apamea  we  must  choose  between 
tbese  two  species,  niditans  and  leucostigma^  both  contained  in 
Ochsenheimer's  family  ^^A,"  in  the  order  cited,  and  both  con- 
tiiiied  in  oisduval's  restriction  of  that  term.  For  the  first  spe- 
cies we  haye  Hiibner's  term  Sideridis  to  consider.  Giving  the 
piioritj  to  Apamea  in  the  first  instance,  I  think  we  must  consider 
aD  of  Hiibiier'a  genera  erected  at  the  expense  of  this  term,  and 
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without  its  recognition  for  any  of  the  species,  as  standing  on  an 
equal  footing.  We  are  not  encumbered  in  this  matter  by  any  con- 
si(ieration  of  Guen^e's  term  Hydrcscia^  for  his  indication  of  the 
t^'pe  makes  it  synonj'mous  with  Qortyna^  Hiibner.  To  many  of 
Hiibner's  genera,  e.  g.  Agrotis^  continental  authors  cite  Treitschke 
or  Ochsenheimer  from  prejudice  or  tradition.  Here,  in  the  United 
States,  we  should  be  free  from  eitiier  sentiment.  I  see  nothing  in 
all  this  embroiled  synonymy  to  prevent  my  proposing  to  fix  the 
type  of  Apamea  on  nictitans^  in  rectification  of  my  undoubted 
error  on  page  18  of  my  *'  List,"  where  I  overlooked  Guenfe's  dis- 
tinct indication  of  micacea  as  the  type  of  his  genus  Hydrcecia,  In 
Ochsenheimer's  mind  nictitans  was  evidently  the  type  of  his  genus 
Apamea^  and  the  term  was  evidently  intended  for  the  smaller 
white-flecked  species  allied  to  Qortyna,  For  Ledercr's  genus 
"  Hydroscia^^^  in  its  integrity,  the  term  Qortyna  should  undoubtedly 
be  used,  as  I  have  before  shown.  I  think  I  am  warranted  in  divid- 
ing it  into  two  genera:  Apamea^  Ochs.,  with  the  type  nictitans^ 
and  Qortyna^  Hiibner,  with  the  type  micacea  indicated  by  Hiibner 
in  his  Tentamen  (ISOG).  Our  North  American  si)ecies  of  Apamea 
are  as  follows: — 

1.  Ap.  niotitans  (Linn.)' 

var.  erythrostigma  (Haw.). 

2.  Ap.  sera  (G.  k  R.). 

3.  Ap.  inqaflBsita  (G.  k  R.). 

4.  Ap.  parparipennis,  Grote. 

5.  Ap.  semiaperta  (Morr.). 

I  have  already  referred  the  Hydrcecia  lorea,  of  Guende,  which  has 
hairy  eyes,  to  Mamestra  in  the  "List  of  the  Noctuidaj  of  North 
America." 

As  yet  I  have  seen  only  the  var.  erythrostigvia  (Haw.)  of  A.  nic- 
titans from  California;  the  typical  form  doubtless  occurs  there. 
The  specimens  were  large  and  highly  colored. 

Apamea  parparipennis,  n.  s. 

9.  Allied  to  H.  semiaperta^  Morr.,  slighter,  of  a  more  rich  pur- 
ply-red,  something  like  the  species  of  Nephelodes  in  tlie  tint  of 
the  silky  primaries.  Transverse  lines  narrow,  inconspicuous,  the 
median  lines  more  approximate  than  in  its  ally.  The  median 
space,  centrally,  is  largely  stained  of  an  intenser  hue  tlian  the 
rest  of  the  wing.     In  this  deeper  shading  is  placed  the  while  re- 
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nifonn«  more  acute  inferiorly  than  in  H,  semiaperta^  shaded  with 
purplish  and  not  well  defined  superiorly,  somewhat  V-shaped. 
Terminal  space  again  darker  tinted ;  fringes  concolorous.  Thorax 
like  fore  wings.  Hind  wings  dark  fascous,  silky.  Beneath  paler, 
parply  powdered,  without  perceptible  markings.  Antennae  simple. 
Expanne  28  to  30  mm.  Habitat.  Newton ville,  Mass.  (Mr.  R. 
Thaxter,  Nos.  701  and  587).     Taken  June  6th  and  August  7th. 

yiw<trt¥oiii  pMtiaata,  n.  s. 

%.  The  tibifle  are  all  spinose.  The  species  differs  from  the 
Califomian  P.  variabilis  in  the  longer  pectinations  of  the  anten- 
ns.  The  color  is  probably  variable  as  in  the  Californian  form. 
In  the  specimen  it  is  ochrey-brown,  somewhat  olivaceous ;  all  the 
lines  are  obsolete.  The  reniform  is  merely  indicated  by  a  vague 
clouding.  The  subterminal  line  is  preceded  on  costa  by  a  deeper 
tinting.  Hind  wings  blackish  fuscous  without  lines.  Beneath 
qnite  pale,  with  a  brighter  dusting  of  scales,  without  markings, 
except  a  lunulate  discal  mark  on  the  fore  wings.  Thorax  like 
primaries  above. 

Expanse  35  mm.  Habitat.  Colorado  Territory  (Mr.  Mead, 
5o.37). 

FHii«rthofU  vmriabilifl,  Grote. 

Mr.  Behrens  has  taken  a  number  of  specimens  at  Saucelito  dur- 
ing  September,  which  vary  from  olivaceous  through  orange-brown 
to  pale  in  color.  The  species  may  always  be  recognized  by  the 
median  shade,  and  the  configuration  of  the  stigmata. 

PlifiA  labrota,  n.  s. 

%.  A  lovely  species,  larger  than  P.pasiphseia  Grote,  and  differ- 
ing in  color  and  the  shape  of  the  metallic  mark.  Rosy  purple, 
shided  with  olivaceous  brown  on  the  median  space  below  the 
nerrore,  before  the  subterminal  line,  and  on  terminal  space  at  the 
extrenaities  of  veins  2  to  4,  and  again  at  apices.  Median  lines 
Dirrow,  pale,  stained  with  ochreous.  Reniform  narrow,  8-shaped. 
Metallic  mark  bold,  yellow  white,  not  divided,  extending  out- 
wirdljr  nearly  to  the  t.  p.  line,  resembling  that  of  Precationis^  to 
vhich  this  handsomer  species  is  allied.  Subterminal  line  distinct, 
deeply  angulated,  forming  two  broad  teeth  between  veins  2  and  4, 
hevond  which  the  terminal  space  shows  three  olivaceous  shades. 
Himl  wings  fuscous,  with  broad  blackish  borders.  Head  and 
tborax  rosy  purple,  shaded  with  olivaceous  brown  on  the  collar 
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and   face   of   the  thoracic  crestings.      Beneath  the   wings  are 
jellowish-fuscous  with  obliterate  markings. 

Expanse  38  mm.  Habitat,  Saucelito,  Gal.,  August  18th  (Mr. 
Behrens,  No.  162). 

Plana  epigflea,  n.  s. 

Allied  to  P.  ampla  Walk.^  but  with  differently  colored  fore  wings 
and  with  the  attenuate  discal  marl^  outwardly  produced  inferiorly. 
Fore  wings  slatey  or  silky  lilac-gray,  watered  in  appearance  from 
the  character  of  the  transverse  darker  shades.  The  discal  spot  is 
open,  with  the  two  limbs  very  narrow,  inclosing  a  trigonate  space 
below  the  median  vein  of  the  ground-color  of  the  wing,  and  with 
its  inferior  portion  directed  outwardly  more  boldly  in  the  shape  of 
the  tail  of  a  T.,  terminating  roundedly.  The  spot  surmounts  a 
deep  brown  shade  stretching  across  the  median  space,  but  not 
extending  to  internal  margin,  with  a  bright  red  stain  where  it 
reaches  the  t.  p.  line.  Reniform  partially  black  ringed,  oblique, 
touched  by  the  black  median  shade  line  which  is  apparent  on  the 
costal  region.  T.  a.  line  oblique,  angulate,  much  as  in  P.  ampla. 
Orbicular  small,  apparently  open  to  costa.  Thorax  colored  like 
fore  wings,  with  elevated  central  crest,  the  outer  face  of  which  is 
deep  brown,  discolorous.  Hind  wings,  testaceous  fuscous,  with 
darker  borders,  and  pale  fringes  dotted  interspaceally  with  fus- 
cous.    Beneath  fuscous,  the  usual  markings  obliterate. 

Expanse  40  mm.     Habitat.  New  York. 

Note. — The  following  description  of  a  North  American  Noctuid  (which  I 
have  not  identified)  was  found  among  the  papers  of  Linn6,  and  published  by 
Afzelius,  Berlin,  1826,  p.  187,  No.  10.  The  Swedish  original  of  the  work  is 
dated  in  1828. 

Phalaena  Omioron. 

Noetua  spirilingues :  alls  superioribus  0.  albis  inscriptis ;  infe- 
rioribus  ferrugineis  immaculatis.  Hab.  in  America  Septentrionali ; 
Anna  Blackburn.  Hab.  Phal.  GammsB.  Corpus  cinereum  inci- 
saris  alblcantibus.  Antennae  nigrse.  Pedes  nigri  genicalis  albis. 
Alae  superiores  supra  griseo-nebuloste,  O.  albo  notatae,  infra  cine- 
rese ;  inferiores  supra  helvolae,  latere  anteriore  raagis  fuscescentes, 
infra  cinereae  et  subferrugineae ;  puncto  arcuque  nigro  obsoletiori- 
bus. 

I  am  indebted  to  Doctor  Hagen  for  the  communication  of  this 
description.     Since  a  second  American  moth  is  described  in  the 
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same  work  as  coming  fh>m  New  York,  from  the  same  person,  it  is 
possibk  that  the  specimen  above  described  came  from  the  same 
locality.  The  second  species  is  apparently  a  Geometrid,  and  called 
Phal.  Geom*  extenaria.  It  is  barely  possible  that  Linn^  intended 
oar  common  Plusia  simplex  by  his  description  of  Phalxna  Omi- 
cron. 


dsria,  n.  s. 

% .  The  new  species  resembles  S.  Morrisoni  in  that  the  primaries 
tie  crossed  by  pale  shade  lines,  but  it  differs  from  all  the  species 
in  their  course.  The  color  is  dark  olivaceous  fuscous,  darker 
than  S.  Walkeri;  and  the  lines  are  accompanied  by  an  olive  shad- 
mg.  The  median  lines  are  even,  and  nearer  together,  especially 
OB  the  costa,  than  in  the  other  species.  The  t.  a.  line  is  even,  and 
runs  inwardly  obliquely  from  the  costa  to  internal  margin.  The 
t  p.  line  is  nearly  straight,  a  little  flexed,  not  roundedly  exserted 
opposite  the  cell.  The  concolorous  reniform  is  annulate,  upright, 
pale  ringed,  not  constricted,  narrow,  slightly  luniforra.  The  pale 
sabterminal  line  is  preceded  first  by  an  olive  shading,  and  secondly 
by  an  even,  distinct,  pale  shade,  which  is  wanting  in  the  other 
ipecies;  hind  wings  dark  fuscous;  body  parts  concolorous. 
Beoeath  the  wings  are  a  little  paler,  fuscous,  subirrorate,  with  a 
common  blackish  median  shade  line  and  discal  marks. 

Expanse  32  mm.  Habitat.  St.  Catherine's  (Mr.  George  Norman, 
Xo.  12). 

Although  it  is  sufllcicntly  apparent  that  the  8])ecies  of  Scopelo- 
toma  are  variable,  and  that  we  cannot  rel}'  on  the  ground-color 
of  the  primaries  for  specific  character,  I  believe  we  shall  have  to 
discriminate  three  species  at  least  of  the  group  of  vinulenta,  I 
tm  now  inclined  to  reconsider  my  identification  of  sidus  Guen^, 
vbose  indefinite  description  is  not  of  much  use  where  we  have  to 
descriminate  between  several  species. 

I  think  it  now  more  probable  that  Guen^  has  described  vinu- 
tenia  as  sidus,  and  that  "  sidus'*  Grote,  will  prove  a  form  of  S. 
Walkeri  Grote,  in  which  the  primaries  are  stained  of  a  light 
reddish,  and  the  spots  are  variable  as  in  the  deep-colored  5.  vinu- 
lenta. S.  Morrisoni  varies  in  the  tint  of  the  primaries  in  a  cor- 
responding fashion.    We  should  then  have  the  following  species : — 
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1.  8.  vinulenta  Orote.    ?iS.  tidus^  Gaen. 

2.  8.  Walkeri  Grote,  var.  sidut,  Grote. 

3.  8.  MorriBOni  Grote. 

4.  8.  devia  Grote. 

5.  8.  Oraeflana  Grote. 

Tlie  Litter  species  oue  might  be  tempted  to  refer  to  Glasa  or 
Xanthia^  but  the  elongate  dentate  primaries  would  determine  its 
generic  position. 

Calocampa  oineritia,  n.  s. 

Distinguishable  from  G.  curvimacula^  Morr.,  and  (7.  nupera^ 
Lintn.,  by  the  absence  of  any  basal  dashes  on  the  primaries. 
Fore  wings  bathed  in  ashen  from  the  base  to  the  blackish  fringes, 
allowing  an  ochreous  shade  to  extend  outwardly  beyond  the  reni- 
form  over  the  subterminal  line,  the  latter  here  more  distinctly 
marked  by  uneven  cuneiform  dashes.  The  black  ringed  ordinary 
spots  are  so  close  as  to  nearly  coalesce ;  they  are  wider  apart  in 
C.  curvimacula.  The  costal  region  is  shaded  with  deep  brown; 
the  extreme  base  of  the  wing  is  whitish ;  the  t.  a.  line  is  visible, 
strongly  dentate,  geminate;  the  costal  edge  is  black;  the  thorax 
is  black,  as  in  the  European  species,  not  brown  as  in  Curvimacula; 
the  sides  at  the  base  of  the  primaries  are  white;  the  collar  is  pale 
brown,  finely  lined  ;  the  front  and  palpi  blackish;  hind  wings  con- 
colorous,  ruddy  fuscous ;  beneath  ruddy  fuscous  with  dentate 
median  line  and  discal  point  on  hind  wings. 

Expanse  60  mm.  Habitat,  Newton ville,  Mass.  (Mr.  R.  Thaxter, 
No.  44.     May  19th). 

This  species  resembles  (7.  vetusta  perhaps  more  than  C,  nupera 
does,  and  might  stand  for  its  American  "representative."  I  have, 
following  Mr.  Morrison's  remarks,  been  disposed  to  consider  C7. 
nupera  as  the  American  "  representative"  of  the  European  G,  ve- 
tusta (Hull.  Buff.  S.  N.  S.,  2,  p.  195).  G,  nupera  appears  to  me 
to  resemble  the  European  (7.  exoleta^  rather  than  G.  curvimacula^ 
in  opposition  to  Mr.  Morrison's  opinion  on  the  subject.  There 
are  no  brown  shades  on  the  internal  portion  of  the  wing  in  C.  cine- 
ritia^  nor  is  the  terminal  space  ochraceous,  except  opposite  the 
disk,  and  as  the  continuation  of  the  same  shade  opposite  the 
reniform.  There  are  no  superposed  dots  representing  the  orbicu- 
hir  as  in  (7.  vetusta^  from  which  (7.  cineritia  seems  to  be  easily 
distinguishable  by  the  configuration  of  the  ordinary  spots.     The 
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three  American  species  of  Calocampa  appear  to  me  easily  separa- 
ble from  the  two  European.  The  species  had  very  probably  a 
common  tertiary  origin,  and  the  question  of  one  species  "  repre- 
senting'* another  has  probably  no  proper  basis  in  fact.  At  any 
rale,  we  must  agree  with  Mr.  Lintner  that  the  American  (7.  nupera 
does  not  ^^  represent"  the  European  C.  vetusta^  and  the  comparison 
between  the  species  on  page  195,  of  vol.  ii.  Bull.  B.  S.  N.  S.,  must 
be  omitted. 

Tlie  inquiry  as  to  what  species  from  America  Mr.  Walker  has 
regardeii  as  the  same  as  C  vetnsta^  seems  to  me  entirely  barren. 
The  European  species  was  included  in  the  "  List  of  N.  Am.  Noc- 
taidte"  upon  Mr.  Walker's  authority,  and  whenever  a  European 
species  is  cited  in  that  list,  it  is  understood  to  be  on  the  authority 
cited  afler  the  original  description.  Where  no  other  than  the 
original  description  is  given  (as  for  instance  Agrotis  baga^  p.  2) 
the  Author  of  the  "  List"  assumes  the  responsibility. 
lyrrkia  illitarata,  n.  t. 

9.  The  moth  agrees  with  Pyrrhia  in  the  unarmed  fore  tibias, 
tod  the  sharp  tuft  behind  the  collar.  It  differs  greatly  in  the 
tppearancc  of  the  ordinary  lines  from  our  hitherto  described  spe- 
cies exprimens  and  angulala.  Entirely  reddish  orange,  the  collar 
tnd  tegulse  faintly  margined  with  fuscous.  Primaries  with  the 
tru)sverse  lines  narrow,  undulate,  denticulate,  the  t.  a.  and  t.  p. 
lines  tending  to  be  accented  by  interspaceal  points.  The  lines  are 
fascous  or  blackish,  unaccompanied  by  any  shades.  Ordinary 
spots  like  the  lines,  incompletely  outlined,  concolorous,  the  orbi- 
colir  spherical,  moclerate.  Sub-terminal  line  indicated  by  dots, 
with  a  preceding  dark  costal  shade  and  a  shade  spot  opposite  the 
cell.  Hind  wings  stained  with  red,  with  a  narrow  fuscous  subtcr- 
ininal  shading,  like  that  of  Heliothis^  but  less  prominent.  Beneath 
irith  a  common  continued  fuscous  exterior  line  becoming  obliterate 
00  the  hind  wings  inferiorly.  Discal  marks  on  primaries,  but  none 
on  secondaries. 

Expanse  32  mm.  Habitat  Mendota,  111.,  from  Prof.  C.  V. 
Riley.     Taken  in  August,  1872.     Mass.,  from  Mr.  Thaxter. 

The  moth  has  some  resemblance  to  Xanthia.  The  cl^'peus  is, 
however,  fuller,  and  the  habitus  more  that  of  the  genus  to  wliich  I 
hive  referred  it. 
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Tamila  tertia,  n.  s. 

^9.  At  first  sight  the  species  recalls  the  genus  Tarache 
(Acontia)^  but  the  armature  of  the  tibiae  allies  the  moth  to 
Heliothis.  It  agrees  with  Tamila  in  the  fact  that  the  vestiture 
of  the  thorax  consists  of  flattened  scales  mixed  with  hair.  The 
fore  tibiae  have  a  double  row  of  short  spinules  terminating  in  a 
stout  short  blunt  spine  on  the  outside.  White  or  with  a  yellow 
brown  tinge.  Fore  wings  dark  at  base,  with  the  t.  a.  line  black, 
projected  on  median  nervure,  a  little  irregular.  The  anterior  and 
widest  half  of  the  median  space  beyond  the  line  is  nearly  white  or 
pale  to  the  median  shade,  showing  the  faintly  marked  orbicular. 
Beyond  the  median  shade  the  median  space  is  shaded  with  oliva- 
ceous fuscous,  as  is  the  rest  of  the  wing  except  the  rivulous  white 
subterroinal  shade ;  the  white  usually  obtaining  again  before  the 
t.  p.  line.  Rcniform  rather  large,  outlined  outwardly  in  black, 
suffused  with  a  leaden  hue.  T.  p.  line  sinuate,  geminate,  the  outer 
component  line  black,  broken.  A  terminal  black  broken  line  pre- 
ceded by  pale  shading.  Fringes  olivaceous  fuscous,  the  extremi- 
ties pale  and  dark  dotted.  Hind  wings  whitish  with  a  subterminal 
fuscous  shade  and  discal  mark.  Beneath  white,  with  a  large  black 
discal  mark  on  primaries,  and  a  subterminal  transverse  fuscous 
shade  furcate  superiorly.  Hind  wings  with  a  faint  discal  lunule 
and  terminal  shading.  Body  parts  white  or  pale,  the  black 
ovipositor  shortly  exserted. 

Expanse  26  mm.     Habitat.  Texas  (Boll). 

A  darker  tinted,  less  whitish  specimen  has  been  sent  me  by  Mr. 
E.  L.  Graef  from  Texas.  The  dark  color  is  less  olivaceous  than 
in  T.  nundina^  from  which  the  species  is  separable  by  the  dis- 
tinctly marked  median  lines. 

Fieadolimaoodes  niveioostatns,  Grote. 

In  my  original  description  of  this  genus  and  species  (Stett.  Ent. 
Zeitung),  I  referred  it  to  the  Nonfasciatae,  but  on  account  of  the 
projecting  head,  stout  and  prominent  labial  palpi,  and  in  particular 
the  pattern  of  the  ornamentation,  I  believe  we  must  place  it 
among  the  Fasciatae  of  Borkhausen.  The  neuration  has  not  been 
studied.  It  differs  from  all  the  genera  known  to  me  in  this  latter 
group  by  the  proportionally  short,  stout,  and  distinctly  brush-like 
antennae.  The  obliquity  of  the  line  beneath  on  the  hind  wings  is 
indicative  of  its  affinities.  The  lines  on  the  primaries  above  are 
like  Phurya  somewhat  in  position.     The  colors  are  intense  rosy 
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silky  browD,  and  in  this  respect  the  concolorous  species  recalls 
Panopoda^  Fleonectyplera^  and  other  bright-hued  quadrifid 
genera.  The  costa  is  white  to  the  inception  of  the  outer  trans- 
Terse  line.  The  inner  line  is  outwardly  rounded,  oblique; 
approaching  the  straighter  outer  line  on  internal  margin.  The 
two  lines  are  dark  with  pale  rosj*  shadings.  A  white  transverse 
streak  in  the  place  of  the  reniform.  No  other  markings  on  the 
wing.  The  hind  wings  are  faintly  crossed  by  a  diagonal  streak. 
A  %  specimen  has  been  sent  me  from  Massachusetts  for  identifi- 
cation by  Mr.  Morrison  expanding  28  mm. 

iMwpjxalis,  n.  g. 

This  genus  appears  intermediate  between  the  genera  allied  to 
Homoptera  and  the  Deltoids.  The  eyes  are  naked,  ocelli  very 
small.  The  male  antennse  are  lengthily  pubescent  beneath  with  a 
longer  bristle  on  each  side  of  each  antennal  joint ;  in  the  female 
the  pubescence  is  absent,  and  the  lateral  bristles  somewhat  shorter. 
The  palpi  are  long  and  exceed  the  front,  curved,  with  elongate 
third  article,  closely  scaled.  The  thoracic  squamation  consists  of 
flattened  scales  with  ronnded,  even  apices,  those  attached  to  the 
prothorax  very  broad ;  there  is  a  very  slight  admixture  of  hair. 
The  size  is  small,  the  body  slender,  the  wings  broad  with 
Homopteriform  ornamentation,  the  tibiae  unarmed. 

BnMpjrmlis  taetot,  n.  s. 

%  9.  Dark  brown,  concolorous  Transverse  lines  black  shaded. 
Orbicnlar  a  small  black  dot;  reniform  a  larger  black  subluniform 
bpot  touched  by  the  double  median  shade  which  forms  the  most 
Doticeable  feature  of  the  wing,  and  is  repeated  on  the  secondaries 
where  it  includes  the  black  discal  spot.  The  t.  p.  line  is  geminate, 
marked  on  costa,  sometimes  merely  indicated  by  dotted  fragments 
opposite  the  cell,  where  it  is  somewhat  rectangularly  exserted, 
running  inwardly  below  median  vein,  and  approximating  to  the 
me<iian  shade  on  internal  margin.  Costal,  pale,  ante-apical  dots, 
below  which  the  costal  region  is  darker  shaded  before  the  faint 
subtenninal  line.  A  terminal  interspaceal  series  of  dots ;  fringes 
concolorous.  On  the  hind  wings  transverse  rivulous  shades  with- 
oot  the  black  median  shade;  on  internal  margin  these  are  relieved 
by  a  pale  yellowish  staining.  Beneath  pale,  with  common  trans- 
terse  shades,  imitating  the  upper  surface,  and  with  a  resemblance 
to  the  wider  sorfaoe  of  the  wings  in  Pseudaglossa. 
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Expanse  21  mm.    Habitat.  Maas. ;  N.  T. ;  Va, ;  Texas  (Belfrage, 
Oct.  29th). 
Homoprrallt  taBtillni,  n.  >. 

1  ? .  Both  sexes  of  a  species  smaller  than  H.  taclus,  of  a  more 
blackish  color,  and  with  the  median  shading  less  apparent.  Tbe 
paler  dottings  of  the  costal  region  are  more  distinct  and  relieved. 
It  mny  be  distinguished  also  by  a  series  of  paler  dots  at  the  base 
of  the  fringes,  absent  in  its  congener. 

Sxpanse  23  mm.    Eabitat.  Ta.;  Texas  (Belfrage,  Sept.  nth). 

The  genua  may  precede  Phalmnophana  on  page  41  of  the  "  List 
of  the  Koctuidse  of  North  America." 
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November  17. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Twentj-three  members  present. 

Anthers  of  Ambrosia  artemisisefoUa.'^^r.  Meehan  desired  to 
correct  an  error  into  which  he  had  fallen,  in  some  observations  on 
the  Ambrosia  artemisiaefolia,  contributed  to  the  Academy's  Pro- 
cftdings  a  few  years  ago.  Among  other  things,  he  stated  in  that 
piper  that  there  were  two  classes  of  anthers  in  the  flowers,  one 
barren,  and  surmounted  by  a  short  horn,  the  other  polleniferous, 
tnd  hornless.  He  had  been  led  to  re-examine  the  matter  through 
the  kindness  of  Professor  Asa  Gray,  who  had  written  to  him^  after 
his  remarks  had  been  quoted  in  Hooker  and  Bentham's  Genera 
Plantarum^  expressing  doubts  as  to  the  accuracy  of  the  observ- 
ition.  He  now  found  he  was  wrong.  There  is  but  one  class  of 
flamens,  and  all*have  horns.  He  expressed  regret  for  the  error, 
believing  inaccurate  observations  the  bane  of  science.  He  would 
odIv  $33*  in  extenuation  that  the  error  was  one  easily  made. 
The  parts  are  exceedingly  small,  requiring  a  strong  glass  to  see 
them.  The  small  horn  is  bent  down  closely  against  the  back  of 
the  iftamen^  and  does  not  become  erect  until  the  pollen  has  been 
discharged.  He  thus  had  concluded  it  did  not  exist.  Then  the 
pollen  must  be  ejected  in  some  way  very  rapidly  after  the  pollen 
lies  have  burst,  and  tlie  dry  membranous  remains  so  freely  mixed 
with  what  appe^ired  perfect  anthers  iiad  misled  him.  The  burst- 
ing and  emptying  by  the  sacs  of  their  pollen,  and  the  erection  of 
the  horn,  he  thought  must  take  place  suddenly  and  early  in  the 
momiDg,  as  he  liad  found  no  change  whatever  in  the  various  parts 
of  the  inflorescence  after  9  A.  M.  He  had  hoped  to  be  able  to 
pre  the  exact  time  and  manner  of  these  actions,  but  the  approach 
of  winter  had  destroyed  the  specimens,  and  he  was  unwilling  to 
Wl  the  season  go  over  without  correcting  the  error  in  the  particu- 
lirs  named. 

Inmorjfhiitm  in  Apples, — Mr.  Thomas  Meehan  said  that  of  late 
Teir<  it  had  been  an  interesting  question  what  influence  was 
txerted  on  the  character  of  the  fruit  immediately  b}'  hybridiza- 
tion, lie  had  himself  brought  to  the  notice  of  the  Academy,  in- 
^taiK'es  which  proved  in  some  cases  there  was  an  immediate  influ- 
eDct\  as  well  as  on  the  progeny  of  the  fertilized  fruit.  But  he 
Wieved  there  was  more  claimed  for  this  immediate  influence  than 
ibe  facts  warranted.  In  the  apple  there  had  been  many  instances 
m  scientific  journals  of  the  highest  character,  in  which  it  was 
klicved  that  two  distinct  fruits  had  combined  in  one  apple  by 
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byliridizatlon.  The  chief  mixtures  were  generally  ruaeets  with 
lighter  apples.  He  exhibited  one  which  had  been  sent  by  Mr.  J. 
J.  Thomas,  of  Union  Springs,  in  wliich  the  upper  half  was  russet 
and  the  lower  of  some  green  kind.  In  this  case,  however,  it  was 
clfar  that  the  russet  was  formed  by  some  element  of  destruc- 
tion in  the  epidermal  cells.  In  the  bark  of  most  trees  suber 
cells  bad  in  each  tree  a  specific  form  of  development,  and  were 
generally  very  uniform  in  their  conditions  of  growth.  They 
usually  destroyed  the  bark  as  they  grew,  and  generally  in  some 
one  regular  direction,  and  this  gave  the  characteristic  fissures 
to  the  bark  of  trees,  and  not  mere  mechauical  expansion,  as 
was  popularly  supposed.  It  was  not  always  regular,  however,  as 
in  the  plane  tree  it  was  erratic,  and  thus  the  bark  peeled  off  with- 
out any  regular  plan,  and  in  the  moat  unexpected  places.  The 
skin  of  the  apple  was  but  modified  bark,  and  in  the  epidermis  were 
cells  subject  to  the  same  laws  of  development  as  in  bark.  In 
the  beech  only  a  very  thin  film  was  subjected  to  the  destructive 
agency  of  the  suber  cells,  changing  the  color  of  the  young  green 
shoots  to  an  ashen-gray  in  age,  without  any  deep  rifts  ever  appear- 
ing. In  the  apple,  both  in  the  bark  and  fruit,  the  cells  proc^ded 
in  much  the  same  way,  erratic  sometimes  as  in  the  beech,  and 
acting  on  the  tiiin  external  membrane  as  in  the  beech  or  plane. 
The  russet  appearance  followed  this  action  in  the  apple  and  pear. 
Very  often  it  appeared  near  the  stem  cavity.  Frequently  on  the 
same  tree  there  would  he  large  numbers  russetted  in  this  way,  as 
well  as  many  without.  The  variable  nature  of  the  rusaet  growth 
was  more  frequently  seen  in  tlie  pear  than  in  the  apple.  He  had 
seen  in  these  kinds  in  some  seasons  and  places  all  yellow,  the  half 
or  more  covered  with  russet  in  others. 

He  had  never  seen  the  peculiar  condition  of  the  parts  exhibited 
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it  «&•  A  blind  MdmoD ;  and  upon  examination,  I  found  this  fish 
ksftl  Tarioas  «rar«  on  his  head,  the  left  eye  had  sloughed  out, 
tW  rifrtit  eye  had  a  cot  across  it,  and  a  thin  film  had  formed  over 
tlie  r%e«  caiutog  him  to  be  entirely  blind.  I  learned  from  the 
I»duiii§  that  it  often  occurred  that  large  salmon  became  blind,  and 
4b«l  B<K  return  to  the  sea  with  the  rest  of  the  fish  for  feeding,  but 
maained  in  the  deep  pools  of  the  river,  and  eventually  starved  to 
^eAtb«  The  Indians  have  many  theories  regarding  the  cause  of  this 
biusdoeaa,  none  of  which  are  plausible.  During  this  trip  I  had 
•rvrrmi  chances  of  seeing  salmon  that  were  either  blind  in  one  or 
hoih  eyea,  but  did  not  at  that  time  find  out  the  true  cause.  But 
dahiig  the  past  summer,  while  fishing  on  the  tributaries  of  the 
itnay  River,  in  Canada,  I  again  saw  the  same  disease  present- 
itself  in  the  salmon  of  those  streams.  I  noticed  that  no  small 
aiv  found  in  this  condition,  and  that  all  the  bliud  ones 
kave  cotfi  across  the  eyes  and  head,  producing  scars  as  if  some  line 
or  thread  had  been  drawn  tightly  across  the  eyeball. 

My  vk*w  of  the  matter  is  that  the  fish  in  ascending  or  descend* 

the  stnemms  come  in  contact  with  gill-nets  that  are  set  for  the 

lore  of  this  fine  fish  for  food,  which  the  inliabitants  of  that 

use  during  their  long  cold  winters.    The  meshes  of  the  nets 

of  the  proper  siie  to  allow  a  large  salmon  to  pass  his  bead 

tkroagh  as  far  as  the  eye,  while  the  smaller  fish  pass  the  head  fur- 

thrtHi|;h,  and  thus  escape  the  cut  of  the  fine  linen  thread  across 

<lelicate  membranes  of  the  eye. 

Thi*  cut  if  deep  produces  sloughing,  but  if  slight,  infiammation 

a&*i  .utiitmtiou  of  the  conjunctiva,  thereby  rendering  it  opaque. 

It  i«  tmly  the  large  noble  fellows  that  escai)e  capture  by  tliese 
brt*.  with  tiifir  hv*ads  M*arreil  and  their  tails  slit,  showing  the  fear- 
ful «trt]):};U'  they  had  in  clearing  themselves  of  the  nets  spread  for 
tbrir  ca|#tun*«  and  li\ing  to  become  blind — never  again  to  return 
to  thvir  ftwdiug  groimds,  and  soon  to  die  of  starvation. 


November  24. 

The  President,  Dr.  ULScuENBEBUEa,  in  the  chair. 

Thirty-two  members  present. 

Psul  Ikt:k,  (ieorge  Gerry  White.  James  G.  Pease,  George  F. 
Bark4?r.  W.  J.  Hoffman,  M.U.,  Joseph  I>.  Potts,  David  E.  Dallam, 
W.  \V.  Jeffries,  and  Miss  Adi*line  S.  Tryon  were  clectcil  meml^ers. 
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December  1. 
The  President,  Dr.  Rusghenberqer,  in  the  chair. 
Thirty-three  members  present. 

On  Specific  Gravity. — Prof.  Letdy  remarked,  that,  in  taking  the 
specific  gravity  of  minerals  by  means  of  the  scales  in  weighing  the 
substance  in  water,  the  usual  plan  was  to  suspend  it  from  one  side 
of  the  instrument  by  a  delicate  thread  or  hair.     The  attachment 

of  the  specimen  was  tedious 
and  often  difficult,  especially 
in  the  case  of  small  crystals 
and  polished  gems,  from 
which  the  hair  would  slip, 
and  could  only  be  made  to 
retain  its  position  by  caus- 
ing it  to  stick  with  some  ad- 
hesive matter.  He  dispensed 
with  the  thread  or  hair,  and 
substituted  on  one  side  of 
the  balance  a  double  dish, 
as  represented  in  the  figure. 
The  lower  dish  is  perforated,  and  is  kept  suspended  in  a  glass  of 
water.  After  weighing  the  specimen  in  air  in  the  upper  dish,  it 
is  simply  necessary  to  change  its  place  to  the  lower  dish  to  weigh 
it  in  water. 

Coloring  of  Autumn  Leaves, — Mr.  Thomas  Meehan  presented 
some  leaves  sent  to  the  Academy  from  the  West,  illustrating  the 
influence  of  light  in  coloring  autumn  leaves.  They  were  of  the 
red  or  swamp  maple,  Acer  rubrum^  and  had  been  fastened  in  pairs 
by  a  spider's  web.  The  uppermost  leaf,  obstructing  the  sun's 
action  on  a  portion  of  the  lower,  had  prevented  any  change  of 
color  in  the  unexposed  part  of  the  lower  leaf,  and  thus  the  exact 
form  of  the  upper  was  photographed  or  outlined  on  the  lower  one. 
Mr.  Meehan  said  there  was  nothing  new  to  science  in  this  observa- 
tion, as  orchardists  were  well  aware  that  the  coloring  of  apples 
and  pears  was  deepest  on  the  sunny  side ;  and  that  when  entirely 
shaded  from  the  sun,  by  over-hanging  leaves  or  branches,  they 
were  almost  colorless. 

This  fact  was  often  taken  advantage  of  to  photograph  names 
by  stencilled  paper  on  fruits.  At  the  Great  Sanitary  Fair  held 
during  the  war,  fruit  with  names  of  Grant  and  Lincoln  thus  "  sun 
burnt"  on  them,  brought  good  prices. 

Still  it  was  well  to  remember  that  the  sun  could  not  be  the  sole 
cause  of  color.    Apples  exposed  to  the  same  sunlight  would  be 
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often  striped,  and  the  dark  colors  would  often  be  of  various  shades. 
Besides  this,  European  trees  which  had  no  color  in  their  own 
country,  when  planted  side  by  side  with  allied  species  here,  still 
preserved  the  same  characteristics.  Neither  heat,  nor  light,  nor 
frost  made  the  slightest  change.  The  English  oak  beside  the 
closely'  allied  American  white  oak  retained  its  green  color  till 
absolutely  dried  up  by  frosty  winds.  On  the  other  hand,  our 
colored-leaved  trees  preserved  their  same  colored  characteristics 
when  growing  in  Europe  under  very  dissimilar  circumstances  to 
those  at  home. 

In  spite  of  the  visible  action  of  the  sun  in  the  instances  exhibited 
iDd  quoted,  it  was  clear  from  the  facts  referred  to,  that  solar  or 
cbemical  action  could  not  be  the  sole  cause  of  autumn  colored 
foliage.  Though  it  seemed  an  incipient  stage  of  decay,  involving 
diemical  change,  the  coloring  of  the  apple  in  the  sunlight,  or  of 
the  autumn  leaf,  ceased  if  taken  from  its  parent  tree,  it  had  to 
ranain  on  to  the  last,  to  get  its  full  tints.  Vital  action  of  some 
sort,  therefore,  must  be  taken  into  account  by  those  who  are 
ioTestigating  the  subject. 

The  Committee  to  which  it  had  been  referred  recommended  the 
following  paper  to  be  published : — 


I 
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DE8CBIPTI0N  OF  A  KEW  8FE0IE8  OF  HSLMDrXHOFHAGA. 

BY  HEROLD  HERRIOK. 

Helminthopliaga  Lawrenoii,  Herriok.    PI.  15. 

Upper  parts  and  rump  olive-green,  a  shade  darker  than  in  Pinus. 
Wings  bluish-gray  with  two  white  bands,  the  upper  not  so  clearly 
defined  as  in  Pinus.  Tail  bluish-gray  with  the  three  outer  tail- 
feathers  with  most  of  the  web  white,  also  a  small  white  spot  on  the 
end  of  fourth  feather. 

Crown  and  under  parts,  from  the  breast  to  the  vent,  orange. 
A  broad  black  patch  extends  from  the  bill  through  and  behind 
the  eye^    Chin,  throat,  and  forepart  of  breast  black. 

A  3'ellow  stripe,  commencing  under  the  bill,  extends  back  between 
the  black  eye  and  breast  patches  and  increases  in  width  upon  the 
shoulder.  Length,  4.50.  Wing,  2.50.  Tail,  2.  Measurements 
from  mounted  bird. 

The  bird  from  which  the  above  description  is  taken  I  obtained 
from  ray  friend,  Mr.  D.  B.  Dickinson,  of  Chatham,  New  Jersey,  in 
whose  collection  I  found  it.  Its  capture,  as  nearly  as  I  can 
ascertain,  was  in  May,  1874,  on  the  bank  of  the  Passaic,  near 
Chatham.  The  specimen  is  evidently  an  adult  male,  and  is  so 
clearly  and  strikingly  marked  as  to  preclude  the  possibility  of  its 
being  an  unusual  form  of  Pinus  or  Chrysoptera,  its  nearest  allies, 
or  a  hybrid.  Its  general  appearance  is  at  first  like  Pinus  with  the 
black  eye  and  throat  patches  of  Chrysoptera,  but  a  closer  exami- 
nation shows  little  peculiarities  that  do  not  exist  in  either.  Of 
its  title  to  a  place  in  our  Helminthophagas  there  can  be  no  doubt, 
and  I  take  greater  pleasure  in  recording  it,  because  of  its  capture  in 
New  Jersey,  a  section  already  so  thoroughly  worked  up.  For  a 
name,  I  think  none  can  be  so  appropriate  as  that  of  my  esteemed 
friend,  George  N.  Lawrence,  Esq.,  in  recognition  of  many  favors 
in  the  past,  and  of  his  untiring  labors  towards  the  promotion  of 
ornithology. 
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DiCSMBER  8. 

Tbe  President,  Dr.  Ruschbnbkbokb,  in  the  chair. 
Tweot\  -eight  member*  present. 

#^'nflnlioy«  Ormtih  in  Fttngoidal  Excrescences. — Mr.  Thomas 
M  itHAX  exhilHte<!  some  excrescences,  growing  on  branches  of^ 
^rrf-u§  /infYona,  the  black  oak,  gathered  from  above  the  remarka- 
l«4«  (|oarrT  of  broken  rocks  at  Edge  Hill,  which  had  been  brought 
%o  the  D(»|}ce  of  the  Academy  last  year  by  Mr.  Rand,  and  remarked 
t^t  all  familiar  with  our  forest  features  must  have  often  seen 
Msilar  excrescences,  which  were  the  work  of  insects,  and  partook 
of  the  nature  of  galls.  An  examination  of  these  exhibited  showed 
xh€m  to  !r  of  fungoid  origin,  and  similar  in  their  nature  to  the 
CsBiHar  kn€»ts  on  the  plum  and  cherry,  which  through  the  re- 
•rmrrhc^  of  the  late  Mr.  Walsh  and  Prof.  Peck,  of  Albany,  were 
i»ow  known  to  lie  of  fungoid,  and  not  of  insect  origin.  These, 
boweTrr.  and  he  believed  most  of  the  excrescences  of  this  character, 
c(<«t|44*tetl  their  growth  within  one  3'ear,  l)ecoming  dead  and  dry 
tbe  »uli*equrnt  season.  Sometimes  new  matter  would  form  near 
tike  fi^Mnt  of  issne  of  the  old  one;  but  this  was  wholly  from  the 
l*raiH  heft,  and  added  nothing  to  the  growth  of  the  former  year. 
It  xlf  ra^  of  these  Edge  Hill  sfXKMmens,  the  growth  of  the 
rxrfrM*nce  was  an  regularly  continuous  as  the  other  woody 
f-  ri.^D*  of  the  trtH%  and  8ei*me<l  to  endure  while  the  tree  lasted. 
Tbr  f.r*t  M'aiMiti  the  excresivnces  were  small,  the  secoiul  as  large 
%M  o-arMeft,  and  the  third  often  equalled  a  walnut  in  Hize,  while 
ftiT  itt  «>D  the  trunk»  and  main  branchen  were  as  large  as  an  average 
•  it^l  '  y*ter-*hell.  The  minute  fungoid  organinmn  that  formed 
t^-^r  ♦xcn-#cences  were  usually  short-lived ;  and  their  longevity 
sc  tLcMT  tn»tAUces  he  considered  remarkable. 

f»  '  a  AVtr  Mn^tttiUm  aiul  lUnhnt. —  Prof.  Cope  made  a  conimu- 
Cfrmt;ofi  <*»  the  Elephants  obtained  by  himself  in  New  Mexico  and 
i'*'\*'t%i\u  during  the  past  >H'ason  while  attache<l  to  the  Wheeler 
htirtr\  \\v  had  obtaineil  KU'}>ha»  primifjeniun  var.  Columhi  from 
|4^i#t-|  !u*4etM-  \^'i\%  at  the  base  of  the  Zandia  mountains,  and  tlic 
J/ :*/.-/*, f»  tJnttiuuf  from  eorreS|)onding  IkhIs  near  Taos.  The 
f-r-fiiirr  oiKH'ie*  he  had  al«Mi  obtained  from  the  valley  of  the  South 
PUtti-  in  northeastern  <'olorado.  The  pliocene  sands  of  Santa  V6 
(«  t^'ai.htd  nuuHTou**  reniainii  of  a  .1/aWWoM  whieli  Leidy  had  re- 
ft fft'l  :«•  hi%  .1/.  o6i««  iirii^,'  but  which  is  obviously  a  tlilferent  >*|K'eies, 
s:-'i  U  ijjg  without  name,  I*rof.  <'ope  proposed  to  call  it  J/,  jfrodnc- 

>  Rrport  of  Gcolog.  Burr.  Tern.,  Vol.  I.  4to.,  p.  2^\ 
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tuK.  He  gave  n  list  of  the  North  American  Mastodons,  referring 
tliein  to  the  two  groups  charncterized,  the  one  by  the  continuous 
croBs-ci'csts  divided  liy  a  fissure  only,  tlie  otlier  by  the  transverse 
eeriea  of  two  or  more  deeply  separated  tubercles.  To  the  first 
he  referred  M.  ohiolicus,  Cuv.,  and  M.proaous^Copv;  to  the  second 
3f.  chapmami,  Hays  (from  which  M.  obicurun  could  not  be  at 
present  distingiiisbed),  M.  ahepardii,  Leidy;  3f.  andium,  D'Orb. 
(the  last  two  referred  by  Leidy  to  M.obaauruH);  M.  mirificitg, 
Leidy  (closely  allied  to  M.  humboldtii),  and  M.  productun,  Cope. 

No  question  as  to  the  distinctness  of  the  M.  productux  could 
arise,  nlthongh  our  knowledge  of  the  M.  chapmanii  to  which  it 
has  lieen  referred  is  very  slight.  As  described  by  Drs.  Hays  and 
Leidy,  tlie  lateral  tubercles  of  the  molars  in  that  species  are 
closely  appressed  or  not  separated,  being  sometimes  contiiiuoua 
across  the  crown  of  the  tootli.  This  description  applies  to  one 
of  tlie  specimens  (a  cast)  selected  by  Dr.  Leidy  as  his  tyi^e,  and 
to  a  second  specimen  referred  by  bim  to  the  3f.  andium.  The 
second  tj-pe  specimen  of  Leidy,  a  fragment  of  a  posterior  molar, 
is  undistinguishable  from  corresponding  parts  of  M.  andium.  The 
if.  Khepardii  as  described  by  Leidy  is  evidently  quite  distinct  from 
both  the  preceding  and  from  the  M.  produclux,  in  the  absence  of 
accessory  tubercles  of  the  lateral  principal  cusps  of  the  molars. 
The  M.  produclua  was  characterized  as  follows : — 
The  [rosterior  inferior  molar  supports  five  transverse  series  of 
tnbei'cles,  of  wliich  the  posterior  is  less  developed  than  the  others. 
Each  aeries  is  composed  of  two  cusps  of  a  conic  form  which  are 
separated  deeply  from  each  other,  and  are  not  united  at  the  base 
so  as  to  become  confluent  on  attrition.  The  cones  of  the  outer  side 
support  one  or  two  accessory  tubercles  on  a  line  with  their  inner 
ri  face,  so  that  the  transverse  section  of  a  worn  tooth  with 
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Ibe  Mcoml  Aod  Uiird  are  hroader  than  long,  the  first  and  fourth 
loBirer  than  broad,  and  with  an  angle  on  the  outer  anterior  side 
of  tbr  crown.  There  ia  an  inflection  or  groove  of  the  enamel  on 
boch  toner  and  outer  sides  of  the  crown,  and  one  enamel  area  before 
SAd  f»iie  liebind  them  on  all  excepting  the  last  molar,  where  there 
mrr  two  in  front.  First  nearly  twice  as  large  as  last  molar.  Lower 
mcwor  with  smooth  enamel,  and  angulate  on  the  extero-anterior 
bonier.  Ramus  stout.  Length  of  molar  series  m.  .010 ;  length 
oC  imt  molar  m«  .OO.S ;  width  of  first  molar  m.  .004  ;  width  of  last 
■toUr  m.  .0036;  transverse  duimeter  of  incisor  m.  .004 ;  depth  of 
rajBoa  at  m.  2.012. 

The  regular  diminution  of  the  size  of  the  teeth  from  front  to 
irar  is  characteristic  of  this  species;  according  to  Dr.  Leidy  their 
ndocttoo  in  ftixe  in  the  S.  nrbratfcenifis  is  more  abrupt.  The  latter 
ia  said  to  be  of  Miocene  age. 


Dkcbmber  15. 
The  President,  Dr.  Rusciibnberoer,  in  the  chair. 
Twenty-two  members  present. 

B^morl-9  on  Ff^sih  preinented, — Prof  Leidt  remarked  that  the 
collection  of  fossils  presented  this  evening  by  Lieut.  E.  Crawford, 
r.  S.  A-  conlainetl  some  interesting  8|H?cinien».  Among  tlicm 
trp  a  numl^fr  of  t4Ttiary  vertebrate  remains,  wliieh  were  foniid  by 
Lieut.  4*rawfonl  alK)ut  ten  miles  from  Ked  (Moud  Agenry,  Ne- 
braska. They  mainly  consist  of  frasjraents  of  bones  and  teeth, 
ftamiUr  t4»  th«>^e  which  he  liad  previously  ascril>e<1  to  Titanotheriuro. 
The  «|mH*imcns  indicate  two  intlividuals  ditfering  in  nize. 

A  lower  jaw  fragment,  contains  a  last  molar,  like  tliose  repre- 
•rotnl  in  Plate  XVI.  of  the  Ancient  Fauna  of  Nebra»*ka,  except  that 
thr  txtrrnal  bsHal  ridge  is  interrupted  at  the  extreme  outer  part 
of  the  Iobt*«  of  the  crown.  The  fore  and  aft  diameter  of  the  latter 
has  liccn  alniut  3  inches  and  7  lines.  'I  he  thickness  of  the  jaw 
ju»t  U»b»w  the  fore  part  of  the  tooth  is  little  more  than  two  inches. 

A  numlier  of  lower  molars  exhibiting  evidences  of  having 
U  !i»fi'^«-l  to'^ether  indieate  a  larger  animal  than  the  former.  The 
!»••  n»"l.-ir  \vA%  loHl  ill*  hiiHlcr  lobe,  but  without  this  is  as  large 
f"r«-  mtel  aft  tL%  in  the  k|jecimen  first  indicated.  When  perfect,  it 
fra«  !^l»<»nt  4i  inche*  antcrr>-poHteriorlv.  In  this  likewise  the  basal 
n  l^«  1*  interrupteil  at  the  extreme  outer  part  of  the  lol>es  of  the 
cr«»«in.  The  crown  of  the  second  molar,  well-^orn,  is  35  lines 
fort  and  aft. 

Th«*  Ihrti*  premolars  have  the  same  constitution  as  the  molars, 
tnd  rapidly  diuiini««h  in  size,  passing  forward  in  the  s<*ries.  The 
flr*!  pr«  iifL-tr  \%  II  lines  fore  and  aft ;  the  seconti  is  19  lines;  and 
the  third  is  ii  linea. 
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The  lower  series  of  three  premolars  and  three  molars  h&a 
measured  in  its  complete  condition  about.  14  inches  in  length. 

The  isolated  canine  tooth,  wliich  1  suppose  to  have  pertained  to 
the  tower  jaw,  is  a  remarkable  tooth,  and  has  more  of  the  nsDal 
characters  of  ati  incisor  tooth.  The  crown  is  short,  conical,  and 
robust,  and  is  bounded  internally  with  a  thick  basal  ridge.  Tbfl 
length  of  the  crown  in  its  present  worn  condition  is  13  lines;  its 
width  at  base  fi'om  without  inwnnlly,  about  the  same  measurement, 
and  from  side  to  side  11  lines. 

Of  several  imperfect  thoracic  vertebne,  one  of  tlie  best  preserved 
has  the  body  over  2  inches  long  at  the  lower  margin  and  about  3^ 
inches  in  breadth.     The  centre  are  strongly  concavo^Gonvex. 

The  head  of  a  thigh-]>one  is  about  4  inches  in  diameter,  and  has 
a  lai^e  deep  pit  on  its  inner  side  for  a  terete  ligament. 

Thedistalendof  a  thigh-bone  is  6  inches  in  transverse  diameter, 
and  the  trochlea  for  tlie  patella  is  over  3  inches  wide. 

Accompanying  the  Titanotherium  remains  are  the  shells  of  two 
turtles  pertaining  to  the  species  Slylemi/g  nebraacensig. 

The  remaining  fossils  of  the  collection  are  mainly  cretaceous, 
and  were  obtained  by  Lieut.  Crawford  in  various  localities  of 
Dakota.  Amongthem  are  several  large  specimens  of  Inoceramut 
problematicus  in  nodules  of  iron  stone,  and  fragments  otBaculUes 
compre»sug,  together  with  several  vertebrte  of  fishesi,  etc. 

On  the  Characters  of  Symborodon. — Prof.  CoPB  stated  that  the 
fossil  mammalian  remains  from  near  the  Red  Cloud  Agency,  Da- 
kota, presented  this  evening,  probably  belonged  to  a  species  of 
Syit^orodon.  He  remarked  that  that  genus  differs  from  Titano- 
therium (ot  ^enodus)  in  the  entire  absenccof  inferior  incisor  teeth, 
and  the  close  approximation  of  the  canines.     In  the  last-named 
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be  foond  in  Dr.  Leidy's  paper  quoted.     Thus,  while  it  is  true  that 
it  is  there  remarked  of  the  remains  of  Hadrosaurus  occidentalism 
^  I  suspect  to  be  a  Dinosaurian,  though  they  may  have  belonged  to 
a  Mammalian,"  he  placed  the  genus  ^^  Thespesius,"  to  which  he 
referred  the  species,  under  the  capital  heading  ^^  Mammalia."    The 
palmer  (Proceedings  Academy ^  1856,   312)  was  divided  into  the 
headings.  Mammalia,  Chelonia,  and  Pisces,  and  the  species  num- 
bered, and   Thespesius  occidentalis  stands  No.  4  under  the  first- 
named  heading.     In  regard  to  the  genus  Ischyrosaurus  which  was 
tUo  originally  referred  to  the  Mammalia,  Dr.  Leidy  objected  that 
his  modified  views  had  not  also  been  quoted  in   the  before-men- 
tioned bulletin.     Prof.  Cope  stated  that  he  had  already  reprinted 
thoie  later  views  in  the  Extinct  Batractria  and  Reptilia  of  North 
America,  p.  39,  as  follows;  ^^  although  I  have  supposed  the  remains 
...  to  indicate  ...  an  animal  allied  to  the  manatee  .  .  .  I  have 
$ufpec(ed  that  they  have  belonged  to  an  aquatic  reptile  unlike  any 
known." 


December  22. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Tweaty  members  present. 

Kotia^s  of  Rhizopods, — Prof.  Leidt  remarked  that  in  the  last 
nomber  of  tlie  Archiv  fur  Mikroskopische  Anatomie^  presented 
this  evaiing,  there  was  an  interesting  paper  by  F.  E.  Schulze, 
entitled  Studies  of  the  Rhizopods.  With  the  exception  of  one 
new  spedes,  all  of  those  represented  in  one  of  tlie  accompanying 
pitted,  Tif.  v.,  which  had  been  previously  descril)cd  by  others,  he 
was  familiir  with,  as  common  in  the  vicinity  of  Philadelphia.  The 
gcDcra  an!  species  are  as  follows  :  Euglypha  alveolata,  Dujardin  ; 
E.  nympn^ssa^  Carter;  E.  globosa^  Carter;  Trinema  acinus^  Du- 
jardin; and  Cyphoderia  margaritacea^  Schlumberger.  Besides 
these,  of  nearlj'  related  forms,  he  had  found  Euglypha  spinosa^ 
Cirttr,  anc  several  other  species  apparently  undescribed. 

I  Iiflypka  alTeolata,  Dajardin.     E.  tubereuiataf  Duj. 

f  Difiugia  fetigera^  Ehrenberg. 

This  species  has  an  egg-shaped  test,  with  over-lapping  elliptical, 
sales  which  in  one  focus  appear  hexagonal  in  outline.  The  oral 
scales  are  acute,  and  minutely  denticulate.  From  two  to  six  or 
more  spines  project  from  the  sides  of  the  fundus  of  the  test.  The 
largest  specimens  measure  0.132  mm.  long,  0.08  mm.  broad,  with 
the  mouth  0.028  mm.  The  smallest  ones  measured  0.08  mm.  long, 
u.(^4  mm.  broad,  with  the  mouth  0.016  mm.  This  species  is  com- 
mon in  the  ponds  and  ditches  in  the  neighborhood  of  the  cxiy. 
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2.  Englypha  campTeHt,  C«rlor,     *  Di£i«gia  ritiaia.  EhMobetg. 

Teat  flat Icm-d -ovoid  ;  lateriil  liorder  obtuse,  and  fiiriiiahecl  witL 
spines  towarda  tlie  fimdits.  Surfaw  of  teal  eovered  willi  scalea  ,19 
in  Itie  formei'  species.  Omi  sc&ies  angular  aiul  ileoticulated.  Tlie 
largest  specimL'ns  mensuroci  0.1  mm.  long.  0.06  mm.  broad,  an<) 
0.03  wide  or  tbick  ;  with  tUc  moulL  0.052  broad,  and  0.026  wide. 
Smaller  ones  measured  0,08  mm.  long,  0.036  broad,  and  0.U24  wide. 

Abnndant  at  Ahsecom,  N.  J. 

From  the  same  locality  I  obtained  larger  specimens  of  the  same 
form,  but  witlioui  spines,  and  also  larger  apecimeiis  coveit'd  with 
spines  over  tbree^fimrtlis  of  tbe  braad  siirtaces,  as  well  as  on  tlie 
IflteraJ  borilei's.  1  propose,  at  a  fitting  opportunity,  to  inrestigale 
tbese  still  fiirtlier,  l>erore  expressing  an  opinion  in  regard  to  their 
identity  with  E.  romj/ressa. 

3.  Eaglyplu  ipinOiB,  Carter. 

Test  cornpit!saed-oval;  lateral  borders  siibacnte,  and  furnished 
with  narrow  delicate  dagger-like  spines;  mouth  iinusnaliy  bi-oad, 
and  narrow.  Surface  of  test  covere<l  nith  oval  scales,  as  in  the 
former  species,  but  tbe  oral  row  does  not  project  beyond  tlic  mar- 
gin of  the  mouth.  The  specimens  usually  measure  0.1 12  mm.  long, 
0.072  mm.  broad,  and  0.036  wide;  with  the  mouth  0.048  broad, 
and  0.008  wide. 

This  remarkable  spec iea  is  abundant  at  Abaeconi,  and  at  Lake 
Hattaeawanna,  N.  J. 

4.  EuglTpba  orEitaU,  n-  >- 

Test  oblong,  or  cylindro-ovoid,  covered  with  elliptiL-al  scales  aa 
in  Ihu  pi-eceding  speeies.  Willi  from  four  to  six  projecting  angu- 
lar, finely  dentieulaterl  oral  scales.  With  a  tuft  of  six  spines 
radinnt  from  the  very  siimmil  of  the  test.  The  largest  fpeeimeos 
measure  0.05  mm.  long  by  0.018  broad,  with  the  mouth  0.01  broad. 
The  smallest  are  0.01  long  by  0.012  broad,  with  the  mouth  O.OOt) 
broail. 

A  small  and  apparently  well-marked  species,  common  at  Abse- 
Gom,  N.  J. 

6.  EnglTphk  globoia,  drier 

Test  globose  or  oviil,  with  a  short  neck  or  rira  to  the  mouth. 
Surfacecovered  with  circular  scak'S.  The  smallest  species,  approach- 
jug  ill  eUarnclor  the  next  genus.  Length  from  0.02S  to  0.048, 
breadth  from  0.02  to  0,04  ratn. 

Common  at  Abscuom  and  Lake  Uattacawauna,  N.  J. 
i,  EnglyplubrtuuMi,  o-  *■ 

Test  flaltened-spheroidul,  brown  in  color,  covered  with  imbri- 
cate oval  aenlea.  Mouth  transversely  elli|itic»l,  with  the  edges 
alwaysirrcgular  or  ragged,  Lcnglhof  largest  specimens  0,1  mm., 
breadth  0.088,  and   width  0.036,   with  the   mouth   0.04   broad. 
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Length  of  smallest  specimen  0.08  mm.,  breadth  0.072  mm.,  width 
0.0i><  mm.,  with  the  mouth  0.028  mm.  broad,  and  0.008  mm.  wide. 
This  si)ecies  is  among  the  most  frequent  at  Absecom,  at  Longa- 
coining«  and  at  Lake  Ilattacawanna,  N.  J. 


aoinui,   Dajardin.    Difflugia  enekelyit   Ehr.     JEnglypha  pleurostoma^ 
Carter.     Euglypka  tfitcAtf/yj^Wallicb. 

Test  ovoid,  often  contracted  towards  the  narrow  extremity, 
beneath  which  is  the  circular  depressed  mouth.  Surface  of  test 
coTered  with  circular  scales.  Length  of  largest  specimens  0.1 
mo.  long,  and  0.06  broad,  with  the  mouth  0.024  broad.  The 
sflttllest  specimens  measure  0.036  long,  by  0.016  broad. 

This  species  is  common  everywhere,  small  ones  having  been 
fooDd  in  moss  in  the  crevices  of  the  bricks  of  the  city  pavements, 
infthadetl  places.  The  largest  specimens  I  have  found  in  Absecom 
Pond. 

t  Cjykod«ria  margaritaeea,  Schlamberger.    Euglypha  eurvata^  Perty.    Euglypha 
trgariiacea,  Wallioh.     Lagynis  baltiea^  Sohults. 


Test  curved  pyriform,  membranous,  minutely  and  hexagonally 
treoltted.  Mouth  terminal,  oblique,  circular.  The  largest  speci- 
mens measured  0.132  mm.  long,  0.06  broad,  with  the  mouth  0.02 
iride ;  the  smallest  specimen  was  0.108  mm.  long.,  0.04  broad,  with 
the  mouth  0.016  wide. 

The  sj)ecies  I  found  in  a  spring  at  Darby  Station,  near  Philadel- 
phia. 

To  this  same  species  I  suspect  the  following  forms  belong, 
descriltetl  by  Elirenborg:  Difflugia  Lagena^  D.  adunca^  />.  alaba- 
nf7i4r}>,  D.  ampulla^  and  Z>.  u adnata, 

f.  ICoryeift,  Dujariin  ;   ?  Pamphagut,  Bnily  ;   ?  PUnropkrys  sontiforxnis,  Ilerlwig 
&Dd  Le<(»er  ;  perhaps  Pleurophrys  oylindrioa,  Claparede  and  Lachiuann. 

Te<»t  thin,  h>aline,  membranous, colorless, structureless,  flattened 

orate  or  scutiform,  with  acute  l)orders,  with  an  acute,  subacute, 

or  transverselj'  obtuse  fundus.      Mouth  small,  inconspicuously 

defineil.  sometimes  with  the  appearance  of  a  C-like  lip.     Pseudo- 

pod<  l<»ng,  filiform,  acutel}'  branching  and  radiant  from  the  mouth. 

Pr(»toplasm  clear,  granular,  with  a  large  nuclear  vesicle,  and  one 

or  mnre  contractile  vacuoles.     The  animal  moves  slowly  with  the 

test  erect,  and  it  feeds  on  diatomes,  desmids,  etc.     The  largest 

sj-eiiraens  measureil  were  0.1  mm.  long,  by  0.06  broad,  and  0.02 

wi.l..;  the  smallest  0  04  long,  0.028  broad,  and  0.012  wide. 

Vound  in  a  spring  at  Darby  Station,  on  the  Westchester  R.  R., 

Pi.  and  at  Kirkwood  Pond,  on  the  Camden  and  Atlantic  R.  R., 

New  Jersey. 
This  creature  agrees  well  with  the  figures  and  description  of 

Finij}r,j,hri/if  acutiformis  of  Hertwig  and  Lesser  (Archio  f.  Mik. 

Jw.'m  l!ST4,  Taf.  iii.,  figs.  ii.  a,  b,  c),  but  in  size  it  rather  accords 

▼ith  the  Plagiophrys  cylindrica  of  Claparede  and  Lachman. 


328  PHOOZIDIMOS  OF  TBI  AOADIHT  01 

Weathering  of  Hocks. — Prof.  PERSIFOR  Fbazbb,  Jr.,  remarked 
that  the  igneous  rocks  in  the  vicinity  of  Gettysburg,  Pa.,  present" 
some  curious  phases  of  weathering.  The  ridge  along  which  our 
forces  were  disposed  during  the  battle  at  that  place,  consists  of  a 
syenite  which  at  a  point  opposite  the  position  of  our  ai-niy's  ex- 
treme left  wing  (or  Round  Top)  has  broken  off,  and  lies  in  huge 
bowlilers  piled  up  with  great  irregularity,  and  presenting  surfaces 
sometimes  many  hundred  yards  iu  area.  These  surfaces  are  some- 
times furrowed  hy  channels  cut  into  them  by  running  water,  and 
intersecting  in  all  directions  so  as  to  present  the  general  appear- 
ance of  a  Cyclopean  wall.  The  furrows  are  about  an  inch  in  depth, 
and  the  raised  surfaces  which  they  separate,  though  slightly  dis- 
colored, present  no  signs  of  perfect  disintegration.  The  similitude 
to  a  coarse  wall  built  up  of  fragments  of  all  sizes,  is  striking  and 
deceptive  even  on  a  close  examination. 

In  some  cases,  this  entire  furrowed  surface  is  detached  by  a  frac- 
ture, which  separates  it  as  a  mask  from  the  normally  constituted 
mass  beneath  it,  uud  in  a  few  instances  there  were  observed  two 
such  shells  one  beneath  the  other. 

This  gave  the  whole  rock  a  concretionary  appearance  which  waa 
remarkable  for  the  tolerably  constant  tliickness  of  the  shells,  con- 
sidering the  want  of  bomogeneousncss  of  the  rock.  It  raises  an 
interesting  question  of  how  rocks  may  assume  this  character  by 
weathering  alone. 


DscEMBza  29. 
The  President,  Dr.  Rubcbenberoer,  in  the  chair. 
Twenty-six  members  present. 
Isaac  S.  Williams,  R.  M.  Girvin,  M.D.,  George  D.  McCreary,  J. 


Elmore   McCreary,  and   Robert  B,   Cruice,  M.D.,  were  elected 
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cals,  and  9  maps,  charts,  etc. ;  1207  were  octavos,  388  quartos,  44 
folios,  12  duodecimos,  and  9  maps. 
They  were  derived  from  the  following  sources : — 

Societies      -    •     -^ 801 ! Geo.  H.  Cook 2 

Editors    ....  * 304 !  Eogineer  Department,  U.  S.  A.  .      2 

Antbors       125  Dr.  F.  A.  Hassler 1 


Wildoo  Fund 72 

IsMMC  Lea 25 

Deptrtmeot  of  the  Interior    .    .    21 


Geo.  W.  Tryon,  Jr 1 

Dr.  J.  H.  Slack 1 

J.  H.  Redfield 1 


(ieolo^cal  Sarvey  of  Sweden      .    15  Dr.  Asa  Gray 1 

Publishers 14 ,  Owen  Biddle 1 

ProC  Alex.  Agassiz 12 '  (jeological  Survey  of  New  Zea- 

Snithsonian  Institution      ...     10 1     land 1 

Geological  Survey  of  India     .    .  9 :  Commissioners  of  Public  Charity, 

IVwas  Meehan 7 1     Fa 1 

Miss  Amelia  Priestman      .     .     .  6  ]  Trustees  of  Liverpool  Library    .  1 

Miaisterof  Public  Works,  France  5  Trustees  of  N.  Y.  University     .  1 


S.  S.  Haldeman 3 


Pennsylvania  R.  R.  Co.     ...      1 


Two  hundred  and  sixteen  were  purchased. 
The  additions  to  the  library  were  distributed  to  the  several 
departments  as  follows : — 


Religion 20 

Physical  Science 19 

Anatomy  and  Physiology     .    .  18 

Mineralogy 16 

Voyages  and  Travels  ....  11 

Ichthyology 9 

Herpetology 4 

Education 4 

Mammalogy 3 

Chemistry 3 


Jovnals  and  Periodicals  .     .     .1110 

Gfoloey 89 

Coocboiogy 69 

BotaDv 64 

Medicine 42 

GfUfral  Natural  History      .     .  42 

Bibli«-i.n^phy 38 

Hi*t»Tv  and  Statistics       ...  32 

EntoiD«.»lr>gy 23 

t>miih.>lt>gy 22 

Hclmmthology 22 

181  volumes,  including  20  volumes  of  entomological  pamphlets, 
have  been  bound. 

The  copying  of  the  Geological  Catalogue,  which  had  been 
revised  and  arranged  at  the  end  of  1873,  has  been  completed.  A 
general  card  catalogue  of  the  entire  library  has  been  commenced, 
and  the  titles  of  all  the  volumes  and  pamphlets  in  the  departments 
of  Entomology  and  Botany,  the  former  numbering  1067,  and  the 
litter  1024,  have  thus  been  recorded.  The  works  in  these  depart- 
nentshavc  been  numbered,  so  that  their  position  on  the  shelves  is 
■dinted  by  the  entry  on  the  card,  and  the  advantages  of  this 
iniDgement  have  been  found  to  be  so  great  that  the  same  system 
of  nombering  and  cataloguing  will  be  extended  to  the  other  depart- 
iH  of  the  library  as  rapidly  as  may  be. 
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One  hundred  and  thirty-one  letters  have  been  written  during 
the  year  to  editors  and  societies,  asking  for  a  supply  of  such  parts 
and  volumes  as  were  necessary  to  complete  the  Academy's  set  of 
their  publications.  In  several  cases  the  parts  asked  for  have  been 
received  already,  and  a  large  number  of  favorable  answers  may  be 
confidentl}'^  expected  during  the  coming  spring. 
All  of  which  is  respectfully  submitted, 

Edward  J.  Nolan,  Librarian. 


REPORT  OP  THE  CURATORS. 

Little  has  been  done  during  the  past  year  in  the  arrangement 
of  the  Museum  of  the  Academy.  Mr.  Charles  E.  Parker,  one  of 
the  Curators,  went  over  the  alcoholic  specimens,  renewing  the 
alcohol,  and  otherwise  securing  their  preservation. 

The  contributions  to  the  Museum  during  the  year  are  as  fol- 
lows : — 

Mammals. — A  Bat  from  Fort  Randall,  Dakota,  presented  by 
Dr.  W.  T.  Thackeray,  U.S.  A. ;  a  Flying  Squirrel  from  Texas,  by 
S.  B.  Buckley ;  a  large  variety  of  the  Cat,  by  A.  G.  B.  Hinkle  ;  a 
monstrous  Pig,  by  W.  Cox;  the  skin  of  an  Ant-eater,  by  an 
unknown  donor. 

Dr.  A.  M.  Owen  U.S.N.,  presented  five  human  skulls  from  the 
Fiji,  Marquesas,  and  Sandwich  Islands. 

Skeletons  of  a  Cavia  and  a  Muskrat  were  presented  by  Jacob 
Geismar. 

Birds — Nineteen  specimens,  thirteen  species  of  bird  skins  were 
presented  by  a  unknown  donor.  A  small  collection  of  bird  skins, 
from  Nicaragua,  was  presented  hy  Dr.  John  F.  Bransford,  U.  S.  N. 

A  collection  of  North  American  birds^  eggs,  147  specimens  of 
74  species,  was  presented  by  Mr.  E.  Dickenson,  of  Springfield,  Mass. 
A  collection  of  69  species  of  birds'  eggs  and  nests  was  presented 
by  the  Smithsonian  Institution. 

Jacob  Geismar  presented  the  skeleton  of  the  Great-horned  Owl, 
and  the  skull  of  a  Turkey. 

Reptiles^  Amphibians^  and  Fishes. — Seven  serpents  from  the 
Marquesas,  South  Sea  Islands,  and  Australia,  were  presented  by 
Dr.  A.  M.  Owen,  U.  S.  N.  Two  Lizards  from  Armenia  were  pre- 
sented by  Rev.  G.  W.  Coan,  D.D.     A  large  jar  of  South  American 
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Replilrt  w%m  presented  by  ao  nnknown  donor.  An  Amblystoma, 
frvmk  DmkoU,  was  prr«ented  by  W.  T.  Thackeray. 

Six  ftfBcrtme&t  of  a  rivi parous  fish  from  California  were  pre- 
srtttcd  by  Major  F.  O.  Smith ;  four  species  of  fishes  from  San 
iVtoBiDgo  were  presente<l  by  Wm.  M.  Gabb ;  and  a  File-fisli  from 
Atlantic  City  was  presented  by  Joseph  Wilcox. 

Grmeml  CoiUclions, — A  large  and  miscellaneous  collection  of 
ft«beft«  mollusks,  insects,  crustaceans,  echinoderms,  etc.,  from  the 
Panfte  CV»a»t  of  America  and  Islands,  was  presented  by  Dr.  Wm. 

H.  joii«,  r.  s.  X. 

A  collection  in  nine  jars,  of  reptiles,  fishes,  mollusks,  insects, 
ayriapods,  radiates,  etc.,  from  Nicaragua,  was  presented  by  Dr. 
J<»ka  F.  BransfonI,  U.  S.  N.  ;  six  vials  of  insects,  from  South 
AsMfica,  were  presented  by  an  unknown  donor;  a  collection  of 
S4  alcoboltc  tiiecimens  of  pelagic  mollusks,  bryozoa,  crustaceans, 
eic*.  was  presenter!  by  Capt.  Joliu  U.  Mortimer. 

Moilnsks. — A  Pholas  in  bored  rock,  from  Torbay,  England,  was 
prefenteil  by  Mr.  Browse.  A  Bol tenia,  from  Maine,  was  presented 
by  W.  L.  Mactier;  specimens  of  Pecten  Magellanicus,  from  Cou- 
•rctk-ttt,  by  Dr.  Leidy ;  and  six  species  of  South  American  laud 
s^db,  !>y  an  unknown  donor. 

For  otlK*r  contributions  in  this  department,  see  the  Report  of 
tW  i  *on»rr%'aUir  of  the  Conchological  Section. 

Arikrulatr*, — t^ix  vials  of  South  American  insects  were  presented 
b^  ao  uiiknown  donor.  A  small  collection  of  insects  and  spiders, 
in  alcohol,  from  Fort  Randall,  Dakota,  was  presented  by  Dr.  W. 
T.  Tbackerav,  U.  S.  A. 

Twm  *|jccie»  of  Tagurus,  from  Connecticut,  were  presented  by 
I»r.  I^idy,  and  a  S<*olo|)endra,  and  a  Tarantula,  from  the  West 
lodMT*,  bv  Dr.  John  L.  Le  Conte. 

li'idtairt  ami  Pnffozua. — Two  species  of  Echini,  from  Connecti- 
cuu  wrrr  pre»4-ule<l  by  S.  F.  Clark  ;  two  8|H;cies  of  Aslcrias, 
(r-ffn  the  ftsme  plmt^*,  by  I>r.  Leidy;  an  Actinia,  and  a  Ilolothuria, 
fr-BB  Mainr,  by  Wra.  L.  Mactier ;  and  a  Coral,  from  the  Sandwich 
l*Uzxl*.  by  I>r.  Thomas  H.  Streets. 

Ssxt«^f:  ft|iectes  of  Sponges,  from  the  Cuyades  Islands,  were  pur- 


F'^tiis, — A  collection  of  cretaceous  fossils,  consisting  of  Inoce- 
rtniaft,  Bai-ulttes,  other  mollusoan  remains,  remains  of  fishes,  etc., 
fr^^m  ftereral  localities  in  Dakota,  and  also  a  collection  of  rocks 
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and  tertiary  fossils,  mainly  consisliog  of  remains  of  Titanotlie- 
riuin  Proulii,  and  Stylerays  Nehraacensis,  from  near  Red  Cloud 
Agency,  Nebraska,  was  presented  by  Lieut.  E.  Crawford,  U.  8.  A- 

Pourteen  cretaceous  fossils,  from  Texas,  were  presented  by  Dr. 
A.  H.  Graham.  Three  cretaceous  vertebrate  foesils,  from  Sew 
Jersey,  were  presented  by  W.  H.  Dougherty,  A  small  collection 
of  eocene  fossils,  consisting  of  remains  of  fishes,  shells,  etc.,  from 
Viuccntown,  N.  J.,  was  presi>utcd  by  Col.  T.  M.  Bryan.  A  molar 
tooth  of  a  Mastodon,  from  tbe  same  neighborhood,  was  presented 
by  the  same  gentleiiiau.  A  collection  of  posUlcrtiary  fossil  shells, 
from  Uenuepin  Co.,  Minn.,  was  presented  by  Mr.  Thomas  T. 
Smith. 

A  large  slab  of  red  sandstone  with  foot-tracks,  and  a  fragment 
of  a  fossil  tree,  from  Portland,  Conn.,  were  presented  by  William 
Stnilhers.  A  slab  of  sandstone  with  fucoid  remains,  from  Dau- 
phin Co.,  Pa.,  was  presented  Irk'  Allen  Walton. 

Plants. — A  collection  of  Californian  and  East  Indian  plants, 
andoneof  Anderson's  Willows,  were  presented  by  Prof.  Asa  Gray. 

A  collection  of  Palmer's  plants  of  Arizona  and  Southern  Califor- 
nia was  presented  by  tbe  U.  S.  Department  of  Agriculture,  A 
collection  of  plants  of  Colorado  and  Wyoming,  made  by  Messrs. 
Coulter,  Brandajee,  and  Poulter,  was  presented  by  Prof.  Thomas 
C.  Porter. 

Fifteen  species  of  Arctic  plants,  from  the  voyage  of  the  Polaris, 
were  presented  by  Dr.  E.  Bessels. 

Eighty-six  Californian  plants  were  presented  by  Miss  S.  P. 
Monks ;  8  species  of  Brazilian  ferns,  by  Mr.  J.  Q.  Redfleld ;  and 
1  species  of  a  Californian  plant,  by  Rachel  L.  Bodley. 

Minerals. — Specimens  of  Quartz,  Topaz,  Feldspar,  Cyanite, 
Hisingerit^?,  Tourmaline,  Pyrite,  3  Scapolites,  2  Tremolites,  Btau- 
rolite,  Stilbite,  and  Calcite.  were  presented  by  Mr.  Joseph  Jennes. 

Specimens  of  Amethyst,  Otigoclase,  Tetrnhfdral  Blende,  Biotitc, 
Analcime,  Stilhite,  Mesolite,  Aeadialite,  Corundum  and  Spinel, 
and  Staurolite,  were  presented  by  Joseph  Wilcoi. 

Specimens  of  Cacoxene,  Emplectite,  Scapolite,  and  Staurolite, 
were  presented  liy   Clarence  S.  Bement. 

Other  specimens  presented  are  as  follow :  Seven  polished  Mar- 
bles, by  Geo.  W.  Thompson  ;  2  Wulfenitea,  from  Nevada,  by  Jas. 
P.  Carson  ;  Amethyst,  and  Feldspar  with  Quartz,  from  Siberia,  by 
Dr.  J.  H.  Linn ;  a  large  Stalactite,  from  Crystal  Cave,  Berks  Co., 
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by  Mr.  S.  D.  F.  Eohler ;  Amber,  from  New  Jersey,  by  Dr.  H.  O. 
Hyatt ;  do.,  by  Col.  T.  M.  Bryan  ;  Salt,  by  H.  T.  Darlington ; 
Breonerite,  by  C.  F.  Parker ;  Livingstonite,  from  Mexico,  by  Sr. 
Mariano  Barcena ;  and  Limonite,  Analcime,  Stilbite,  Heulandite, 
and  Cacholong,  by  Dr.  Leidy. 

The  collection  of  Minerals  of  the  late  Dr.  Adam  Seybert  has 
been  deposited  in  the  Academy  by  Mr.  Henry  Seybert. 
Respectfoliy  submitted  by 

Joseph  Leidt, 
Chairman  of  Curators, 


REPORT  OF  RECORDER  OF  BIOLOGICAL  AND 
MICROSCOPICAL  SECTION. 

December  7th,  1874.  f 

Id  reviewing  the  events  of  our  microscopical  year,  I  think  we 
■ay  find  just  cause  for  mutual  congratulation,  in  the  fact,  that 
ailkoagh  the  number  of  original  papers  presented  before  the  Sec- 
tion has  been  less  than  on  some  previous  occasions,  yet  we  have 
m  the  past  twelve  months  done  more  than  almost  ever  before,  to 
popidarize  a  knowledge  of  the  wonders  of  microscopic  investiga- 
tioo,  to  interest  the  community  in  our  special  branch  of  natural 
MXDce^  and  to  convince. the  citizens  of  Philadelphia  that  we  form 
ft  hring  active  department,  of  an  Association  well  worthy  of  more 
general  encouragement,  as  well  as  of  more  bountiful  pecuniary 
nd. 

These  important  objects  have  of  course  been  chiefly  advanced 
^Tthe  successful  management  of  our  two  semi-annual  Exhibitions, 
tbe  bitter,  and  more  satisfactory  of  which,  was  contributed  to  by 
CBineDt  microscopists  of  New  York  and  Boston,  as  well  as  of 
Pkiladelphia,  and  was  witnessed  by  nearly  one  thousand  of  our 
ciQiens.  "  The  microscopes"  (to  quote  from  the  report  of  Dr.  J. 
H.MeQailien,  Chairman  of  the  Committee),  ^^  forty  in  number,  were 
BTi&ged  on  tables  in  three  rooms  of  the  library,  and  the  principal, 
if  lot  the  only  drawback  of  the  exhibition,  was  the  contracted 
ipee  and  the  impossibility  of  properly  accommodating  the  large 
■■ber  of  persons  present." 
Doriog  the  year  original  communications  were  presented  by  Dr. 
liacsTjson,  ^^  On  a  Set  of  Barth's  Classified  Specimens  in  Patho- 
i|icil  Anatomy,"  by  Dr.  J.  Gibbons  Hunt,  on  his  novel  and 
16 
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beautiful  method  of  "Double  Staiiiiug  Vegetable  Structures,"  hj 
wbicli  certain  portioDS  of  a  plant  may  be  colored  green  in  situ 
without  dissection,  whilst  other  parts  are  tinted  violet ;  by  Ur. 
D.  S.  Holman,  on  Lis  very  iogeuiouB  '^  Siphon  Life  Slide ;"  aud  by 
J.  Q.  Richardson,  "  On  tbe  Supposed  Hepatic  Structure  in  tbfl 
Connecting  Band  of  the  Siamese  Twins,"  '•  On  the  Value  of  High 
Powers  in  the  Diagnosis  of  IMood  Stains,"  and  "On  the  Perfonn- 
ance  of  Two  One-Fiftieth  Objectives." 

Most  of  these  communications  gave  rise  to  copious  discussions 
among  our  members,  elii:iting  a  variety  of  opinions  in  regard  to 
the  subject  under  consideration,  and  it  is  to  be  hoped  materially 
advancing  the  cause  of  science,  by  the  establishment  of  some  new 
and  positive  facts.  Tbe  debates,  as  reported  for  tbe  columns  of 
tlie  Philadelphia  Medical  Timen,  have  possessed  so  much  general 
interest  to  tbe  Medical  profession,  that  they  continue  to  be  warmly 
welcomed  by  the  editors  of  that  vnluable  journal, 

Tbe  improved  method  oT  announcing  the  date  of  meeting,  with 
the  title,  etc.,  of  some  communication  to  l>e  made  and  discussed, 
by  the  employment  of  the  United  States  Postal  cards,  has  couti1< 
buted  largely  to  tbe  interest  of  our  sittings,  and  at  a  decreased 
expense. 

All  of  which  is  respectfully  submitted  by 

Jos.  G.  Richardson,  Recorder, 
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JoxES,  Dr.  Wm.,  U.  S.  N.    Mollusks  in  alcohol  from  the  Pacific 

Coast  of  America. 
LuDT,  Dr.  Jos.     Specimens  of  Pecten  Magellanicus  from  Noank, 

Coon. 
M(NmMER,  Capt.  J.  H.    Thirty-four  alcoholic  specimens  of  Oceanic 

Moliasca  beautifully  prepared. 
Sixteen  species  of  Terrestrial  Mollusks,  from  Mauritius  and 

Madagascar,  were  purchased. 

At  the  last  meeting  of  the  Academy  the  reception  of  the  Terres- 
trial Shells  of  the  Swift  Collection  was  announced,  and  the  thanks 
of  the  Academy  were  ordered  to  be  conveyed  to  Mr.  Thomas  Bland, 
for  the  care  exercised  by  him  in  labelling,  arranging,  and  forward - 
iagthe  specimens.     The  remaining  part  of  the  collection  is  now 
ia  the  hands  of  Prof.  O.  A.  L.  Morch,  of  Copenhagen,  to  whom 
it  had  been  sent  for  determination.     The  two  portions  form  the 
faest  collection   of  West  Indian  shells  in  existence,  and  when 
tnaaged  in  our  Cabinet  will  be  a  valuable  addition  to  a  collec- 
tioD  which  is  already  one  of  the  largest  in  the  world. 

Apart  from  arranging  the  specimens  received  during  the  year, 
the  work  of  the  Section  has  been  confined  to  the  preparation  of  a 
idmnce  index  to  the  collection,  the  arrangement  of  which,  as  I 
bd  the  pleasure  of  reporting  last  3'ear,  was  completed  during 
I^T3.  This  index,  embracing  1574  generic  and  family  names,  was 
rowlered  necessary  by  the  extent  of  the  collection,  and  has  been 
fband  of  great  service  by  those  wishing  to  examine  particular  spe- 
cies. 

All  of  which  is  respectfully  submitted, 

Edw.  J.  Nolan,  M.D.,  Conservator. 


Tbe  election  of  Ofl3cers  for  1875  was  held  in  accordance  with 
tke  bj-laws,  with  the  following  result : — 

President  .         .        .     W.  S.  W.  Ruschenberger,  M.D. 

Vice-Presidents        .        .    Jos.  Carson,  M.D., 

John  L.  LeConte,  M.D. 

Recording  Secretary        .     Edw.  J.  Nolan,  M.D. 

Corresponding  Secretary    Edw.  D.  Cope. 

Treasurer        .        .  Wm.  C.  Henszey. 
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PaOOE£DINGS  OF  THE  AOADEMT  OF 


Librarian 
Curators 


Publication  Committee 


Council    . 


Finance  Committee 


Edw.  J.  Nolan,  M.D. 

Jos.  Leidy,  M.D., 
Wm.  S.  Vaux, 
Geo.  W.  Tryon,  Jr., 
Chas.  F.  Parker. 

Jos.  Leidy,  M.D., 

Wm.  S.  Vaux, 

Geo.  W.  Tryon,  Jr., 

Edw.  J.  Nolan,  M.D., 

W.  S.  W.  Ruschenberger,  M.D. 

John  L.  LeConte,  M.D., 
R.  S.  Kenderdine,  M.D., 
Edw.  S.  Whelen, 
Robert  Bridges,  M.D. 

Aubrey  H.  Smith, 
Wm.  S.  Vaux, 
Robert  Bridges,  M.D. 


ELECTIONS  DURING  1874. 


MEMBERS. 

January  27. — Geo.  De  B.  Keim, Henry  Tagg,  Charles  S.  Whelen, 
Henry  A.  Muhlenberg,  Charles  W.  Macfarlane. 

March  3 General  Isaac  J.  Wistar,  General  William  Lilly,  Sam- 
uel J.  Reeves,  John  F.  Weightman,  M.D.,  John  T.  Sharpless, 
M.D.,  John  B.  Pearse,  William  M.  Bowron. 

May  5. — Charles  P.  Perot,  Reuben  Haines,  G.  Schwarz,  Gallo- 
way C.  Morris,  Dr.  John  M.  Coles,  U.  S.  N.,  Hugh  Hamilton,  M.D. 

May  26. — Thos.  Hockley,  William  A.  Stokes,  John  Shalleross, 
Alfred  G.  Reed,  J.  E.  Kingsley,  Louis  A.  Godey,  Richard  J. 
Dunglison,  M.D. 

October  7. — Karl  Seller, M.D.,  Charles  Baeder,Charles  B.  Baeder, 
William  Adamson,  Wm.  B.  Adamsou,  George  Washington  Smith, 
J.  E.  Mitchell,  Charles  Parrish,  Hon.  John  Leisenring,  Charles 
Dutilh,  Mrs.  Amelia  D.  Hockley,  Charles  W.  Poultney. 

October  27 — Dr.  A.  M.  Owen,  U.  S.  N.,  John  B.  Robinson, 
U.  S.  N.,  Daniel  Maul,  Mrs.   Elizabeth  V.  Graham,   Charles  H. 
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llovell.  Jaaeft  I>oogbertj,  John  Rothermel,  Wm.  Macdowall,  W. 


.V'W«i^^r  34. — MiM  Adeline  S.  Tryon,  Paul  Beck,  GFeorge 
rt^TTx  \Vbtt«.  James  G.  Pease,  Prof.  Geo.  F.  Barker,  W.  J.  HoflL 
»an,  M.lK  JoM^ph  D.  Potta,  DaTid  E.  Dallam,  W.  W.  Jefferis. 

I^r^mUr  :»9.— Isaac  8.  Williams,  R.  M.  Oirvin,  M.D.,  Geo.  D. 
MK^rrarr,  J.  Elmore  McCreary,  Robt.  B.  Craice,  M.D. 

OOmaBSPONDBNTS. 

January  ^.— Jamea  Sterenaon,  U.  S.  Geol.  Survey. 

Jfay  5. — lion  Antonio  del  Castillo,  of  Mexico;  Don  Mariano 
Barcma,  of  Mexico ;  Don  Jostf  Joaqnin  Arriago,  of  Mexico. 

tu^tJbrr  7. — A.  L.  Siler,  of  Osmer,  Utah;  J.  Fayrer,  M.D.,  of 
Calcntta :  Peter  MacOwan,  of  Somerset,  Sonth  Africa ;  H.  W. 
HoU«nbosh«  of  Reading. 

i^-if^^r  2:.— Dr.  A.  E.  Carothers,  of  Saltillo,  Mexico. 

lH<^f9kher  39. — CapC  J.  H.  Mortimer;  M.  C.  Cook,  of  London. 
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CORRESPONDENCE  OF  THE  ACADEMY. 


For  1874. 

January, — Boston  Society  of  Natural  History,  acknowledging  receipt  of 
Proceedings. 

Davenport  Academy  of  Natural  Sciences,  soliciting  a  copy  of  the  Consti- 
tution and  By-Laws  of  the  Academy. 

Literary  and  Philosophical  Society  of  Liverpool,  with  Proceedings  and 
soliciting  the  publications  of  the  Academy  in  exchange. 

H.  W.  HoUenbush,  accompanjring  a  stalactitic  formation. 

H.  Dexter,  in  relation  to  bust  of  Prof.  L.  Agassiz. 

February. — Linnean  Society  of  London,  acknowledging  receipt  of  publi- 
cations. 

American  Institute  of  Mining  Engineers,  Philadelphia,  accompanying 
Transactions. 

W.  P.  Breed,  with  resignation  as  a  member. 

R6vue  Scientifique,  Paris. 

Soci^t^  Royale  des  Sciences  a  Upsal. 

Die  Kaiserliche  Akademie  der  Wissenschaflen  in  Wien,  accompanying 
publications. 

March. — Lyceum  of  Natural  History  of  New  York  ; 

Essex  Institute,  Salem,  Mass ; 

Literary  and  Philosophical  Society  of  Liverpool ;  severally  acknowledging 
receipt  of  publications. 

S.  V.  Summers,  in  relation  to  an  Entomological  Survey. 

A.  Morgan,  soliciting  an  exchange  of  publications. 

J.  F.  Weightman,  acknowledging  receipt  of  notice  of  election  as  a 
member. 

Eugene  C.  Skinner,  soliciting  a  copy  of  the  Constitution,  etc.,  of  the 
Academy. 

I.  J.  Wistar,  acknowledging  receipt  of  notice  of  election  as  a  member. 

Middlesex  Mechanics*  Association,  Lowell,  Mass.,  stating  the  object  of 
the  association. 

Department  of  Agriculture,  Washington,  D.  C,  accompanying  botanical 
specimens. 

Die  Naturforschende  Gesellschaff  of  Basel. 

Die  Physicalisch-Medicinische  Gesellschaft  in  Wiirtzburg. 

Soci(5t6  des  Sciences  Naturelles  de  Neuchatel. 

Der  Naturwissenschaftliche  Verein  fiir  das  Furstenthum  Luneburg. 
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Directf  or  da  Jardin  Imperial  Botanique,  St.  P^tersbourg. 

Sociedad  Mexicana  de  Historia  Natural,  Mexico. 

yatarwissenschaftliche  Verein  zu  Bremen. 

Kenigliche  offentliche  Bibliothek  zu  Dresden. 

Die  K&iserliche  UniTersitats  und  Landes  Bibliothek,  Strasburg. 

Da»  Bibliothekariat  der  Konigliche  Bayerische  Akademie  der  Wissen- 

Sodtt^  Entomologique  de  Russie,  St.  Petersburg. 

Die  KonigUche  Gesellschaft  der  Wissenschaften  zu  Gottingen. 

ipnl— Belfast  Nat.  History  Society  ; 
Lycenm  of  Natural  History,  New  York  ; 

Tile  College,  I*i  e w  Haren  ;  severally  acknowledging  receipt  of  publica- 
dom. 
Hord  &  Houghton,  with  circular. 
Geological  Surrey  of  India,  Calcutta,  with  publication. 
Dorpster  Naturforschende  Gesellschaft,  Dorpat. 
Die  Eoniglich  Sachsische  Gesellschafl  der  Wissenschaften. 
Konigl.  UniTersitats  Bibliothek,  Kiel. 
X.  Mouillefarine,  Paris. 
Dr.  Fred.  Stein,  Berlin. 

jr«jr.— American  Acad,  of  Arts  and  Sciences,  Boston  ; 
Philosophical  Society  of  Glasgow ; 
Ltceum  of  Natural  History,  New  York ; 
RoTil  Society  of  London; 

Eaex  Institute,  Salem  ;  severally  acknowledging  receipt  of  publications. 
D.  G.  Brinton,  with  resignatiou  as  a  member. 

SDithsonian  Institution,  Washington,  soliciting  a  loan  of  specimens  re- 
knng  to  the  Ethnology  of  the  Esquimaux. 
Drfrpool  Free  Public  Library,  Museum,  and  Gallery  of  Arts,  with  pub- 
BatioD. 
Himmond  Dugan,  in  relation  to  a  picture. 

UniTersit^  Catholique  de  Louvain. 

Aodemie  Rovale  des  Sciences  de  Lislwnne. 

Aod^mie  Royale  des  Sciences  a  Amsterdam. 

L'lDstiiute  Royal  Met^orologique  des  Pays-Bas,  a  Utrecht. 

Society  Hollandaise  des  Sciences  a  Haarlem. 

kfftn^  der  Naturforschenden  Gesellschaft,  Zurich. 

1/i«i.— Royal  Geological  Society,  Dublin; 
Birrard  College,  Cambridge; 
l«ex  Institute,  Salem  ;  severally  acknowledging  receipt  of  publications. 
Sew  Jersey  Commissioners  of  Fisheries,  Bloomsbury,  N.  J.,  with  an  in- 
viti&mto  riew  the  mode  of  hatching  spawn. 
Sniilifioman  Institution,  with  specimens  for  museum,  and  acknowledging 
ICB|«  of  publications. 

Plot  James  Orton,  in  reference  to  a  bill  for  proceedings. 
Wb.  Holden,  desiring  a  copy  of  Hentz'  Notice  concerning  a  spider. 
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Die  Oberhessiche  Gesellscliaft  fiir  Natur-  und  Heilknnde. 

L* Institute  Royal  Meteorologique  des  Pays-Bas,  a  Utrecht. 

Der  Naturforacher-Verein  zu  Riga. 

Archives  dii  Mus^e  Tyler,  a  Haarlem. 

Der  Bibl.  Eais.  Akademie  der  Wissenschaften  in  Wien. 

Soci^te  HoUandaise  des  Sciences,  a  Haarlem. 

July. — Magyar  Tudomanyos  Akad^mia,  Pest,  with  publications. 

B.  Wilder,  Jabez  Hogg,  Jos.  D.  Hooker,  M.D.,  severally  acknowledging 
receipt  of  notice  of  election  as  correspondents. 

Dr.  Macomber,  resignation  of  membership. 

Wesley  Creal,  in  relation  to  a  Mastodon^s  tooth. 

Yale  College,  New  Haven,  acknowledging  receipt  of  publications. 

Antonio  del  Castillo,  acknowledging  election  as  correspondent. 

Der  Offenbacher  Verein  fur  Naturkunde. 

Academic  Roy  ale  des  Sciences,  des  Letters,  et  des  Beaux -arts  de  Bel- 
gique,  transmitting  publication. 

August. — Cambridge  University ; 
Zoological  Society  of  London  ; 
Leed's  Philosophical  and  Literary  Society  ; 

British  Museum  ;  severally  acknowledging  receipt  of  publications. 
Literary  and  Philosophical  Society  of  Liverpool,  with  publications. 
Literary  and  Philosophical  Society  of  Manchester,  with  publications. 
Anales  del  Museo  Publico  de  Buenos  Aires. 
Academia  National  de  Ciencias  Exactas,  Buenos  Air^s. 
Der    Senckenbergischen  Naturforschenden   Gesellschafl,   zu  Frankfurt 
a.  M. 
Bureau  de  la  Recherche  Geologique  de  la  Suede. 
Naturforcher- Verein  zu  Riga. 
Mariano  Barcena,  Mexico. 

September. — New  York  State  Library,  Albany,  with  publications. 
Dr.  J.  Henle  and  Jose  Joaquin  Arriago,  Mexico,  acknowledging  election 
as  correspondents. 
Det  Kongelige  Danske  Videnskabemes  Selskab,  Kjobenhavn. 

October. — New  York  Lyceum  of  Natural  History,  acknowledging  receipt 
of  publications. 
Thos  H.  Streets,  accompanying  a  specimen  of  coral. 
A.  L.  Siler,  acknowledging  receipt  of  notice  of  election  as  correspondent. 
Soci6t6  Linn^enne  de  Bordeaux,  with  publications. 

November. — Smithsonian  Institution,  Washington  ; 

Naturforschende  Gesellschaft  of  Basel  ; 

Magyar  Tudomanyos  Akademia ; 

Belfast  Museum ;  severally  acknowledging  receipt  of  publications. 

Eonigl.  Bayerischen  Universitats  Bibliothek,  acknowledging  receipt  of 
publications  and  desiring  deficiencies. 

Thos.  Frazer,  acknowledging  receipt  of  notice  of  election  as  corre- 
spondent. 


OOEEXSPOITDKIfOE.  241 

I>r  Koiitr!.  Bdlunitcbe  Gf«rllichafl  dcr  Wistenschaften. 

Xnt\T%g  dr«  Arntllcbeo  Terein  in  Frmnkfart. 

IH«  MQ«rtifn  dr%  K6ni|T^icbes  Bdhmeii. 

Km:rl><*hr  rnirrrtititabibliothek,  Wartzbnrg. 

D«r  Hf^Hiitbrkjir  der  K.  BajeriMrben  AkftdemU  der  Wissenschaften. 

Xhr  K*^atclicbr  Gf^eUfcbaA  der  WiMcnscbaften  zu  Gottingen. 

[Vr  Vrr»mltQii|n^AiiMcbtiM  det  Ferdinandeiiins  zu  Innsbruck. 

Pltv»:rm2t«<>b  Xedidniscbe  Getellscbaften  in  Wurtzburg. 

tVr  Nmtoribncbende  Vrrrin  in  Brton. 

Trmn  fur  Vrntrriaodiscbe  Naturknnde,  in  WQrttemberg. 

McWom  d'Hiftoirp  Xatnrelle,  Parit. 

X4uimao  Barcmm  acknowledging  election  at  correspondent. 

Jh^^^mi^r  — Smitbsonian  Institution,  Wasbington  ; 

Nrv  York  Ljoeam  of  Natural  History  ; 

Yak  r<41r|ce  ;  seTeralljr  acknowledging  receipt  of  publications. 

<^.cmro  Academy  of  Sciences,  acknowledging  receipt  of  specimens. 

Mau  Normal  Scbool,  Mansfield,  Tioga  Co.,  Pa.,  desiring  Geological 
tfwrxnv^Q*  f<»r  a  Cabinet. 

AeaJf  mte  de«  Sciences  et  Letters  de  Montpelier,  asking  for  a  supply  of 
^irfloriicirSL. 

Vt   Wm    B.  Corbit,  witb  resignation  as  a  member. 

U0^<.  Ridirway,  desiring  permission  to  study  and  to  catalogue  tbe  Fal- 
cc«id« 

W    J    llotTtaian,  de^ring  to  become  a  member. 

R  J  I>un|:Iifti»n,  James  O.  Pease,  Geo.  Gerry  White,  severally  acknow- 
jf^X't.z  r^-rript  (»f  notice  of  election  as  memljers. 

BaUAfKh  4»rnootscbap  der  Prcefondervindelijke  Wijsbegeerte  te  Rotter- 

C  *mtrx^  International  des  Sciences  G^graphiques,  Paris. 
^-"T.ttr  llolUmlaifte  des  Sciences  a  Haarlem. 
*vx;r-tr  Kntiimolopque  de  Belgique. 

Pr  f   Petrr  MacOwan,  Somerset,  8.  Africa,  acknowledging  election  as 
;</odeot. 

VTbicb  is  respectfully  submitted  by 

E.  D.  COPE, 
Corretponding  Secretary. 


ADDITIONS   TO   LIBKABT. 


ADDITIONS  TO  THE  LIBRARY,  18T4. 


Agardh,  J,  G,     Til  AlgerneB  Sysleraatik.     Nya  bidrag  nf  J.  O.   Agudh. 

From  Ihe  AKihor. 
AgaBsiz,  Prof.  Louia.    Catalngua  Systcmnticus  Ectvponim  Echinodermfttum 

Foaslliom  Muaei  Neocomenaia.     Neocomi  Helvetorum,  1840. 
Descri]itlon  des  Echinodermeg  FoSBiks  dc  la  Suieee ;  Ire  el  3e  Partie. 

Neuchatel,  1839. 
On  IcbtbTiologicfll  Fauna  oribe  Pacific  Slope  of  Nortb  America. 
Con  Icm  pi  aliens  of  God  in  the  Koamos. 
On  tbe  Principles  of  Classificalion  in  the  Animal  Kingdom. 
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Tokei,  1874.     From  the  Author. 
Mdrch.  0.  A.  Ii.     Catalogue  dea  Mollusquea  Teiregtres  et  Fluviatilet  dea 
AncIcancB  Colonics  Dauoisesdu  GolfeduBeiigale.    From  the  Author. 
Museum  Godeffroy,  Journal  des.     Heft  II. -V.     Catalogue  V.     Hamburg, 

1873-74.     Purchased. 
Neville,  O.  and  H,     Descriptiona  of  new  Marine  MoUusca  from  the  Indian 

Ocean.    From  the  Autliors. 
New  Jersey,  Geological  Survey  of.     Annual  Report  for  the  yew  1978. 

With  Map  of  Northern  New  Jersey.     1874.     From  Geo.  H.  Cook. 
Newton,  Albert,     The  Zoological  Record  for  1873  ;  beinf;  vol.  9th  of  the 
Record  of  Zoological  Literature.    8vo,    London,  1BT4.     Purduued. 
Ordinaire,  Abbe.     The  Natural  History  of  Volcanoes.     London,  1901. 

From  Prof,  Haldeman. 
Oraied,  A.  8.      Priecursores  Flone  Centroamericanee.     Fragmentnm   Po*- 

tbunium.     Hamiffi,  187S.     Purchased, 
Packard,  A.  S,,  Jr.    Third  Annual  Report  on  the  Injurious  and  Beneficial 
Insects  of  Maaaachusetts,     Prom  the  Author. 
Deacriptions  of  New  American  Phalienidee  and  Phyllopoda. 
On  the  Transformations  of  the  Common  House  Fly,  with  notes  on  Allied 

Forms,     Prom  the  Author, 
Synopsis  of  the  Thysanura  of  Easei  Co.,  Mass. 
Descriptiona  of  new  American  PhaltenidEe, 
Catalogue  of  the  Phaltenidfe  of  CaliforniB,    No.  II, 
Catalogue  of  the  Pyralidte  of  California. 
Further  Observations  on  the  Embryology  of  Limnlua. 
lU-eoiil  of  Amcricnn  Entomology  for  Ihs  ytM  1873,     Salem,  1878. 
The  Ancestry  of  Insects.     From  the  Author, 
Palacky,  Dr.  Jau.    Asie  prundni  Pomery.    V.  Praie,  1872. 

Amerika,  rttatiek^  MAcrlky.     I  Stredni  a  Jazni  Araerika.     V.  Praie, 
1871,     From  llie  Hungarian  Academy.  I 

Pulsonlugraphico.     33er  Bikod,  5te  Lief.     (Jausel,  1874.     From  the  Wilson  I 

Fund. 
PaUontologie  Frani^isc.     Terrain  Jurassique.     ler  S^rie,  Livr.  34  and  35  ;j 
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Ptirtcr,  Thos.  C,  and  J.  M.  Coulter.    Synopsis  of  the  Flora  of  Colorado. 

Washington,  1874.     (U.  8.  Geol.  Surv.  Publ.,  No.  4.)    From  the 

Authors. 
Preger.  W.     Die  Entfaltong  Idee  des  Menschen  durch  die  Weltgeschichte. 

F^rom  the  Author. 
Prin^hoim,  N.     Uebcr  den  Qang  der  Morpholo^^ischen  Differenzirung  in 

der  Sphacelarien-Reiche.    Berlin,  1873.     From  the  Author. 
Proceedings  of  the  Ninth  Anniversary  of  the  University  Convocation  of  the 

Suic  of  New  York,  held  August,  1873.     Albany,  1873.     From  the 

He^ntfi  of  the  University,  N.  Y . 
Putnam,   F.    W.       Notes  on  OphidiidsB    and    Fierasferidse.      From  the 

Authors. 
Quetelet.  Ad.  Tables  de  Mortality  et  leur  Developpement  From  the  Author. 
Recueil  d^Histoire  Naturelle  Colorie.      1  vol.  folio,  containing  124  colored 

Plates.     No  title  page.     From  Miss  Amelia  Priestman. 
Report  of  the  Committee  on  Fisheries  of  the  State  of  N.  J.     Session  of  1874. 

From  J.  H.  Slack. 
Report  of  the  Investigating  Committee  of  the  Pennsylvania  Railroad  Com- 

y»any.     Philadelphia,  1874.    From  the  Company. 
Rfport,  Fifty-Sixth  Annual,  of  the  Trusteesof  the  New  York  State  Library 

f<»r  the  year  1873.     From  the  Regents  of  the  University  of  N.  Y. 
FUp-^rt,  Twenty-Fifth  Annual,  on  the  N.  Y.  State  Museum  of  Natural 

History,  1873.     From  the  Regents  of  the  University  of  N.  Y. 
Report,  Twenty -Third  Annual,  on  the  Condition  of  the  State  Cabinet  of 

Natural  History.  From  the  Regents  of  the  University  of  N.  Y. 
Reeve.  Lovell.  Conchologia  Iconica.  Parts  306-317.  London,  1873. 
Ricbanison,  Wm.  A.     Annual  Report  on  the  State  of  the  Finances  to  the 

Forty-Third  Congress,  First  Session.     Washington,  1873.     From  the 

Author. 
Rosenbuftch,    H.      Mikroskopische    Physiographic     der    Petrographiscb 

wichtigen  Mineralien.    Stuttgart,  1873.     Purchased. 
Raschenberger,  Dr.  W.  8.  W.    Seventh  Annual  Report  of  the  Board  of 

Trustees  of  the  Building  Fund  of  the  Acad.  Nat.  Sciences.     Phila- 
delphia, January,  1874.     From  the  Trustees. 
RatinK'vi'r.  L.     Uelier  den  Ban  von  Schale  und  Scbadel  dei  Lebenden  und 

F.»>ilen  Schildkroten.     Basel,  1873.     From  the  Author. 
Sindbersrer.  F.    Die  krvstallinischen  Gesteine  Nassaus.    From  the  Autlior. 
Scammon.  Chas.  M.     The  Marine  Mammals  of  the  Northwestern  Coast  of 

North  America,  described  and  illustrated,  together  with  an  account 

of  the  American  Whale  Fishery.    4to.     San  Francisco,  1874.     Pur- 
chased. 
Schlegel,  H.     Museum  d'Histoire  Naturelle  des  Pays  Bas.     lOme  Livr. 

Leide,  1873.     From  the  Wilson  Fund. 
Schmidt,  Dr.  H.  D.     On  the  Origin  and  Development  of  the  Colored  Blood 

Corpuscles  in  Man.    From  the  Author. 
On  the  Construction  of  the  Dark  or  Double-bordered  Nerve  Fibre. 

From  the  Author. 
Schvltzer,  Steph.      C.  Kalchbrenner.     Icones  SelectSB  Hymenomycctum 

Hongmris.     FoL  I.     Restini,  1873.    From  the  Hungarian  Academy 

of  Soence. 

Seknlze.    Vher  den  Ban  von  Syncoryne  Sarsii,  Lov6n  und  der  zugehorigen 

Mednse  Saraia  tubulosa,  Lesson.     Leipzig,  1874.     Purchased. 
Sckweinfonh,  Dr.  George.    The  Heart  of  Africa.    2  vols.     London,  1873. 
Semper,  Dr.  C.     Reisen  im  Archipel  der  Philippinen.    2er  Theil,  Wissen- 

•chahllche  Reanltate.    2er  Band,  Malacologische  Untersuchungen. 

Von  Dr.  Rud.  Bergh.    VI.  and  VII.  Heft.    Wiesbaden,  1874.    From 

the  Wilson  Fund. 

n 
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Sbarpe,  R.  Bawdier.  Catalogue  of  the  Birds  of  the  BrlUsb  Museum.  Vol. 
I.     A.ccipitrea.     London,  1974.     Purchased. 

Smith,  Prof.  J.  Lawrence.  Minernlogr  and  Chemlstiy.  Original  Re- 
searches.    Louisville,  Kj.,  1873.     From  the  Author. 

Smith,  Rev.  8.  S.  An  Eaaaj  on  the  Causes  of  Ihe  Variety  of  ComplexioD 
and  Figure  in  the  Human  Species.  Philadelphia,  17S7.  From  Prof. 
Haldeman. 

Smithsonian  Reports,  1862,  '68,  '69,  '70,  '71  and'72.  From  the  Institution. 
Miscellaneous  Collection.  Vols.  10, 11,  and  12.  WaBhinglon,  1673-74. 
Contributions  to  Knowledge.    Vol.  10.    From  the  Smitbaonian  Inatitn- 

Souverhie,  Dr.   R.  P.  Montroazier.     DeacripUons  d'Esp^ces  Nouvelle  de 

I'Archipel  Caledonieu.    From  the  Authors. 
Spinzig,  C,  M.D.     Epidemic  Diseases  as  dependent  upon  Meteorological 

InBuencea.     Bt,  Louis,  Mo.,  1874.     From  the  Author. 
Btrecker,   Herman.     Lepidoptera,  Rhopalocerea,  sod  Ueteroceres.     Nos. 

8-11.     Reading,  1874.    From  the  Author. 
Suggestions  on  a  Unilbrm  STStem  of  Meteorological  Obserrations.    Utrecht, 

1872.    From  tbe  Meteorological  InsUtute. 
Burgeon -General  U.  B.  A.,  AnuutJ  Report  of,  for  1874.      Waahiogton. 

From  the  Author, 
Sweden,  Four  Geological  Maps  of.     From  the  Goological  Surrey. 
Swedenborg,  Emmanuel.    The  Complete  Works  of  Emmanuel  Bwedenborg. 

19  vols.  8vo.     New  York,  1878.     From  the  American  Bwedenbo^ 

Publishing  Society . 
Theses,  most  Medical.    From  the  University  of  WurKburg. 
Tiiiolll4rc,  Victor.    Description  dee  Poissons  Fossiles  provenant  des  Oise- 

menls  Coralliens  dii  Jura  dimu  If  ItiiL^iy.      Livr.  Sd.      Lyon,  1878, 

Purchased. 
Thoraafl,  Cyrus.    Synopsis  of  the  Acridida)  of  North  America     ilo.    From 

the  Department  of  Interior. 
ThcimmaM,  Dr.  D.    Action  of  Beozy  CUloridn  on  Lnurcl  Camphor  (Laumi 

Camphora). 
Action  of  Ammonia  ou  Phenyl -Chloracetamide  and  Cresjl-Cliloroceia- 

mide.     From  the  Author. 
Researches  on  llie  Preparation  of  Organo-Melallic  Bodies  of  the  C,  Hm 

Series.     From  Ihe  Author. 
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Xogth  Augt  Dr.  M.  tod  Pettenhofer,  Dr.  Theodore  L.  W.  von  Bischoff. 

Jostns  Freiherr  Von   Liebig.     Munchen,  1874.     From  the  Royal 

Bararian  Academy  of  Sciences. 
Wird^s  Moseum  of  Mineralogy,  Geology,  and  Zoology.    From  the  Author. 

With,  £.  L*£corce  Terrestre.  Les  Min^rauz,  leur  Histoire  et  lear  Usages 
dans  les  Arts  et  Metiers.     Paris,  1874.     Purchased. 

Wood-Mason,  Jas.  On  a  New  Genus  and  Species  (Hylieocarcinns  Humei) 
ci  Landcrabs  from  the  Nicobar  Island.    From  the  Author. 

Yarrow,  H.  C.  Geog.  and  Geol.  Exp-  and  Surveys  west  of  the  lOOth 
Meridian,  First  Lieut.  Geo.  M.  Wheeler.  Catalogue  of  Plants  col- 
lected in  thevears  1871,  '72,  and  '78,  with  description  of  New  Species 
by  Sereno  Watson  and  J.  T.  Rothrock.  Report  upon  Ornithological 
Specimens  collected  in  the  years  1871,  '72,  and  '73.  2  pamphlets. 
From  Engineer  Dep.  U.  S.  A. 

ZiRel,  K.  A.  Palseontographica.  Supplement.  Die  Gastropoden  der 
Stramberger  Schichten.  Text  and  Plates,  8e  Abtheilung.  Cassel, 
1873.    From  the  Wilson  Fund. 
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SWEDEN. 

Upstl.     Nova  Acta  Regia    Socictatis   Scientiarum    Upsaliensis.     Seriei 
Tertiie,  VIIL,  Fasc.  II.,  1878.     From  the  Society. 
Bulletin  M^t^orologique  mensuel  de  I'Observatoire  de  I'Universite 
d'Upsal.    Vol.   IV.,  Nos    1-12,  1872 ;  Vol.  V.,  Nos.  1-6,  1872-3. 
From  the  Observatory. 

DENMABK. 

Copenhagen.    Oversiet  over  det  K.  D.  Videnskabemes  Selskabs  Forhand- 

linger  og  dets  Medlemmers  Arbeidar  i  Aaret,  1873,  Nos.  1,  2,  and  3  ; 

1S74,  No.  1.     From  the  Society. 
Videnskabelige  Meddeleser  fra  Naturhistorisk  Forening  i  Kjobenhavn 

for  Aaret,  1872  and  1873.     Nr.  1-4.     From  the  Society. 
Memoires  de  TAcademie  Royale  de  Copenhague.     5me  Serie.     Classe 

des  Sciences.    Vol.  X.,  Nos.  3  6,  1873.     From  the  Society. 

RUSSIA. 

Dorpat.    Sitzungsberichte  der  Dorpater  Naturforscher-Gesellschaft.    3er 

Band,  3e8  and  4es  Heft,  1871-72,  1873.     From  the  Society. 

Archiv  fur  die  Naturknnde  Liv-,  Ehst-  und  Kurlauds.     Iste  Series,  5er 

Band,  2e  and  3e  Lief.  7er  Band,  Meteorologische  Beobachtung,  Iste 

Lief.  1872.     From  the  Society. 

loioow.    Bulletin  de  la  Society  Imperiale  des  Naturalistes  de  Moscow. 

Annee  1873.     Nos.  2.     From  the  Society. 
Kfi.    Arbeiten  des  Naturforscher-Vereins  zu  Riga.    Neue  Folge,  5es  Heft, 
1873,    From  the  Society. 
Compondenzblatt  des  Naturforscher-Vereins  zu  Riga.    20er  Jahrg, 
1874-    From  the  Society. 
8t  Petersburg.     Memoires  de  T  Academic  Imperiale  des  Sciences  de  St. 
Petersburg,  from  Tome  19,  No.  8,  to  Tome  21,  No.  5.    From  the 
Society. 
Bulletin  de  I'Acadtoie  Imperiale  des  Sciences  de  St.  Petersburg. 
Tome  18,  Nos.  3  et  seq.    Tome  19,  Nos.  1,  2,  and  8.    From  the 
Society. 
Bore  ^odetatis  Entomologic®  Rossicse.    Tome  8,  Nos.  3  and  4 ; 
Tome  9,  Nos.  1  and  2,  1872.     From  the  Sodety. 
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HOLLAND. 


Amsterdam.     Vorlisndellagea   der    K.    Akadcmie  Tao  Wetenschappen. 

Dertiende  Decl,  1873.    From  the  Royal  Academy  of  Amslerdun. 
Jalirbock  dei  E.  Akademic  van   Welenftchappen,  1873.     From  the 

Society. 
Versiagen  eu  Hededeellngen  der  E.  Akademie  van  Wetenschappen, 

Ardeeling  Natutkunde,  Tneede  Reeks,  Zevende  Deel ;  Afdeellng 

Letterkunde,  Tweede  Itceks,  Derde  Dee),  1878.    From  the  Society. 
Proceasea  Verbal  der  E.  Alutdemle  van  Wetenschappen,  Afdeeling 

Nalnrkunde,  tbh  Uei,  1873,  tot  en  met,  April,  1873.     Oaudio  Do- 

meHtica,  Elegia  Petri  EUeiva,  1873.     From  the  Society. 
Barlem.     Arcliives  du  Muaiie  Teyler.     Vol.   III.,  Fuc.  8me,  18TS.     Prom 

the  Society. 
Lb  Haye.     Archives    Nferlandalses   dea   Sciences   Exsctes   et   Naturellet 

piibli£es  par  la  Soci^tS  Hollandaise  dea  Sciencea  &  Harlem.     Tome 

VII.,  4meaad  GmeLiTr.,  and  Tome  VIII.,  3 me  and  4m e  Li vr.    Prom 

the  Society. 
Utrecht.    Nederlandsch   Melcorologisch  Jaarboek  voor,  1868,  1873,  and 

1873.     Uilgegeven  door  bet   K.   Nederlandsch   Meteorologisch   Id- 

stituut.    From  the  Insiitote. 


Augsburg.    Zweiundzwangigsler  Bericht  der  Naturbistorisctiea  Tereloa  io 

Augaburg,  1873.     From  the  Society. 
Berlin.    Archiv  fjlr  Naturgeschichte,  herauajtegebeu  vod  Dr.  P.  H.  Tro- 

?did.    S7er  Jahrg.,  6es  Heft;  SBer  Jnhrs.,  Ses  and  4es  Heft;  4(ter 

■Tnlirg.,  li'S  Slid  2t9  Heft,  1871-74.      From  Xlw.  Editor. 
Berliner  Enlomolngisclje  Zcitachrift.   Herausgegebcn  von  dpm  Ento- 

niologischen  Vereine  in  Berlin.     17er  Jnhrg.     les  Vierteljalirsheft. 

to  I8er  Jahrg,  2ea  Viertelj.     From  the  Society. 
Zeilschrlft  fGr  aie  Oesammten  Natiirwissenaclifiilen.     Rr^digirt  von  Dr. 

U.  G.  Qiebel.     Nnie  Folge,  Bamts  VIII.  and  IX.     Prom  the  Editor. 
Zcilschritt  der  Deiitschen  Genlogiacben  Geaellschan.     XXV.  Baiid,  S 

Hen,  to  XXVI.  Band,  1  IleO.     From  the  Society. 
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Brunn.     Verbandlungen  des  Naturforschenden  Vereins  in  Brfinn.      XI. 
Band,  1872-73.     From  the  Society. 

Caaael.     Malakozoologische  Blatter.    Band  21,  pg.  1,  to  Band  22,  pg.  7. 
Purchased. 

Chemnitz.     Vierter  Bericbt  der  Naturwissenschaftlichen  Gesellschaft  za 
Chemnitz,  1878.     From  the  Society. 

Danzie.     Schriften  der  Naturforschenden  Gesellschaft  in  Danzig.     Neue 
Folge,  3er  Bandes,  2es  Hefl,  1873.    From  the  Society. 

Dannstadt.     Notizblatt  des  Vereins  far  Erdkunde.     III.  Folge,  XII.  Heft, 
Nos.  133-144,  1873.     From  the  Society. 

Dresden.  Sitznngsbericht  der  Naturwissenschaftlichen  Gesellschaft  Isis  in 
Dresden.     Jahr^.  1873,  April  to  March,  1874.     From  the  Society. 

Emden.  Achtundfnnnigster  Jaresbericht  der  Naturforschenden  Gesell- 
schaft. 1872.     From  the  Society. 

Eriangen.    Yerhandlungen  der  physicalisch-medlcinischen  Societat  zu  Er- 
langen  Heft  1-2  and  3,  1867-71.     From  the  Society. 
Sitznngsberichte  der  physikalisch-medicinischen  Societat  zu  Eriangen, 
5  Heft,  1873.     From  the  Society. 

FTMikfurt  a.  M.     Der  Zoologische  Garten.  XIV.  Jahrg.,  Nos.  7-12,  1873. 
From  the  Editor. 
Bericht  uber  die  Senckenbergische  naturforschende  Gesellschaft,  1872- 

73.     From  the  Society. 
Abhandlungen  herausgegeben  yon  der  Senckenbergischen  Naturfors- 
chenden Gesellschaft.    9er  Bandes,  les  and  2es  Heft,  1873.    From  the 
Society. 
Jahrbucher  der  deutschen    Malakozoologischen    Gesellschaft    nebst 

Xachrichtsblatt.  ler  Jahrg.,  1874,  Heft  I.-III.  From  the  Society. 
Jahresbericht  uber  Verwaltung  Medicinalwesens  die  Krankenanstal- 
ten  und  die  Oeffentlichen  Gesundheitsverhaeltniss  der  Freien  Stadt 
Frankfurt,  herausgegeben  yon  dem  Aerztlichen  Verein.  III.,  V.,  und 
XVII.  Jahrg.  From  the  Society. 
Beitrage  zur  Statistik  der  Stadt  Frankfurt  am  Main.  Herausgegeben 
von  der  Statistichen  Abtheilung  des  Frankfurter  Vereins  fiir  Geogra- 
phie  und  Statistik.     2er  Band,  5es  Heft,  1874.     From  the  Society. 

<70Ctingen.  Nachrichten  yon  der  K.  Gesellschaft  der  Wissenschaften  und 
der  Georg-Augusts  Uniyersitat  aus  dem  Jahre  1873.  From  the 
Society. 

HiHe.  Abhandlungen  der  Naturforschenden  Gesellschaft  zu  Halle.  12er 
Bandes,  3es  and  4e8  Heft,  1873.     From  the  Society. 

IsBibnick.  Zeitschrift  des  Ferdinandeum  fur  Tirol  und  Voraelberg.  3e 
Folge,  18er  Heft,  1874.     From  the  Society. 

Lopxiff.    Abhandlungen  der  K.  S.  Gesellschaft  der  Wissenschaften  zu 
Leipzig.  X.  Bandes,  No.  VI.     From  the  Society. 
Berichte  uber  die  Verhandlungen  der  K.  S.  Gesellschaft  der  Wis- 
senschaften fu  Leipzig.    Mathematisch  Physische  Classe,  1872,  III.- 
IV.  and  Eztraheft,  1873, 1,  and  II.     From  the  Society. 
Joomal  fur  Omithok>gie.    21  Jahrg.,  Heft  I.  2,  and  4,  1874.     Pur- 


Jihrbodier  far  wissenschaftliche  Botanik.  Herausgegeben  yon  Dr.  N. 
Pringsheim,  9er  Band,  2es-4es  Heft.     Purchased. 

AichiT  fur  Anatomy,  Physiologie  und  wissenschaftliche  Medecin. 
Jahrg.  1873,  Heft  III.  to  1874,  Heft.  II.    Purchased. 

Zatidirift  for  wissenschaftliehe  Zoologie  herausgegeben  yon  C.  T.  y. 
heboid  and  Albert  Kdlliker.  23er  Band,  3es  Heft,  to  24er  Band,  2es 
Heft    Purchased. 

Abhandlungen  der  K.  Ba^erischen  Akademie  der  Wissen- 
Khaften,  Mathematische-physikalischen  Classe,  Her  Bandes,  2e  und 
Se  Abth.  Historischen  Classe,  Hen  Bandes,  2e  and  3e  Abth.,  12en 
Baadea,  lea  and  2es  Abth.  Philosophisch-philologischen  Classe,  13en 
Btadet,  le  Abth.  Verzeichnisa,  Rede,  etc.    From  the  Society. 
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Sttznngslieri elite  dcr  Mulk.-phvaiknl.  Clas»e  der  E.  B.  Ahademio  der 

Wissenflcliallen  zu   MQachen.     1873,   lloft  III.,  1873,  UeR  I. -III., 

1874,  HfiO  1.  and  II.     From  the  Society. 
Annalen  der  k.  Sternwarte  bei  Mnnchen.     Ifl  Band,  1873.     From  the 

Observatory. 
Veraelclitiiaa  von  S.IBS  leloacopiBChen  Steraen.  XIII.    Snpplcmenilmiid 

zu  den  Annalen  der  MOncliener  SlerniVfttte.    From  Ibe  Royal  Bava- 
rian Academy  of  Sciences. 
Hati«-  iind  Landnlrlhscliafte  Eal(>ndar  des  landwirthscbaftlichen  Ve- 

reine  in  Bayem  auf  das  genienie  Jabr^.  1874.     From  tlic  Socicly. 
Neubnvudpnburg.     Archlv  dps  Verelns  der  Freunde  der  IJHIurgescliIcbte 

In  Mecklenburg,  87  JaUr.    From  llic  Society. 
Offenbach  a.  M.     DreiEehntor  and  Vloraehnter  Bcricht  aber  die  Tballg- 

kcil  dps  Offenbacher  Verelns  flir  Naturkundc  Im  Vereinsjabre  1871- 

73.    1873.    From  Ibe  Society. 
Pest.    A  Magj-ar  Tadom&uyos  Akad£mla  EriesIt&Jc.     Halodlk  Evfolyam, 

9  Sxam.,  Hetedik  EvroIyHm,  7  Szam.  1873-73.    From  the  Hungarian 

Academy  of  Sciences. 
A.  M.  T.  Akadfmla  Erkonyvei  Tizcnharmadlk  R6tet.  IV.   Dsrab. 

1870.    Prom  lite  Hnngarian  Academy  of  Sciences. 
H.  TudoiD.    Akademla  Almanacb  CBUlBK&akati  £b  KoEdnsfgeB  Nap- 

tarral  1873-ra,  1873.    From  the  Han^aiian  Academy  of  Bcienoes. 
Hathomaliital  6»  Termeszetludomanyi  Koziemfnyck.     VonatkoKolan 

HazHi  Viskonyokra,  Kladja  a  Magyar  Tudom&nyos  Akadfmia.    VI, 

K6tel,  1868.     From  tlie  Hungarinn  Academy  of  Sciences. 
Ertekezesek   a  Tcrm6axettudom4nyok    Kor£b5l.     Kladja  a  Slagyar 

Todoninnyok  Akadfmia  II.    Kdict  11,    Szani  1873,  and  III.  KOwl, 

IV.  Szam  1873  to  IV.  Koiel,  II.  Biara  1878.     From  the  Hungarian 

Academy  of  Sciences. 
Prag.     Abhandlungen  der  k.  b.  GeapUschaft  der   Wlssenscha(\en.     Jahre 

1873.    6e  Folge,  Bur  Band,  1874     Prom  the  Society. 
Bitznngsberichte  der  k.  b.  OesellHchaft  der  Wlseenachailen  in  Pra^. 

Jahrg.  1873.    Joli-Dec.  1873.     From  the  SocitMy. 
Mngnetlscbe  und  Melcorologlsche  Beobacbtungen  an  der  K.  E.  Slern- 

wartc  zu  Prag  im  Jahre  1872.    Prom  the  Olnervalory. 
Regensburg.     Flora  ndar  allgemeinc  botanische  Zeitung,  herausgegeben 

von  aer  K.  B.  botan.  Gesellschaft  in  Begensbarg.     Ncne  Fleihe,  31 

Jahri?.  1873.    From  the  Society. 
Stadtamlinl.    Verliandlungen  dea  hisloriscben  Verelues  Ton  Oberpfalx  nnd 

Rogenslierg.    28  Band,  1874,    From  the  Sncieiy. 
Bietlin.     Eiiloniologische  Zellung.     Herausgegeben  von   dem   Entomnlo- 

giscbeu  Vereine  zn  Btettln.     34er  Jabrg.  1878.     From  tbe  Socicly. 
Stuttgart.    Neues  Jabrbuch  fiir  Mlneralogle,  Oeologie  gnd  PalaKiuiotogia. 

,!abrg.  1873,  Tea  Heft,  1874,  fles  HeJI.    From  Ibo  Editors. 
Wurltcmbergische   natnnvlsaenachaftliche   Jahreebefl«.      21er  Jabrg. 

3es  Heft,  SOer  Jahrg.  l-3cs  Hefl,  1874.     From  tlie  Editors. 
Wien.    SitzuDgsbericble  der  E.  Akadfmle  der  Wissenacbancn.    Slaihcma- 

tlach-naturwiasenachaflliche  Clasae,  S6  Band,  le  Abtb,  68  Baud.  3 

Ahth.  II.  Hefl.     From  the  Society. 
Abhandlungen  der  k.  k.  gcologischen  Reich  son  stall.     Band  V-  Heft 

No.  B,  Band  VII.  Heft,  No.  3,  1873.     From  Ibe  Society. 
Jabrbuch  der  k.  k.  Oeologiachea  Ikiclisantilalt.    Jahrg.  1873,  23  Bond, 

No.  2,  34  Band,  No.  3.     From  the  Society. 
Verhandlungen  of  the  same.    No.  7,  1878— No,  11,  1874.    From  the 

Society. 
Verbandlungen   der  k.  k.   Zoologische-botaniwben    Oeaellschafl  Is 

Wlen.     Jahrg.  1878,  XXIII.  Band,     From  Ibe  Society.  ~ 

Wurzburg.    Verbandlungen  der  physikal-mcdicin,  OesellBChaft  In  1 

burg.    Neue  Folge,  IV.-VII.  Band,  1873.    Prom  the  Soaety. 
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AfiwHm   ai»  drm    ZoolofiBch-iootomitchen    IntUtat  in   WUrzburg. 
HerMMgtyebfn  too  Prof.  Dr.  Carl  Samper,  le8-6et  Heft,  187^74. 
rpam  the  Editor. 
ZviduMB.     Jmbrrftbericht  de%  Vereins  (fir  Natarkande  zn  Zwickau,  1873, 
Kl.     Prom  the  Society. 

SWITZERLAND. 

d      VeHiaadloBcen  der  Natarforschenden  Gesellscliafl  in  Basel,  6er 
TliriL  \t%  Hrft,  1874.     From  the  Society. 

Mimoirr*  de  la  Soci^t^  de  Phytiqne  et  d^Histoire  Naturelle  de 
Gmere.     Tome  83,  Ire  Partie,  1878.     From  the  Society. 

Ballet! D  de  la  Soct^t^  Vandoise  des  Sciences  Naturelles.    2e 
Serie,  Nos.  71  and  73,  1874.     From  the  Society. 
!Ce«chat#>l.     Bolletin  de  U  Sod^^  des  Sciences  NatnrcUes  de  Neuchatel, 

l'i'73.     From  the  Society. 
$(.  Gallea.     Bericht  fiber  die  ThAtigkeit  der  St.  Gallischen  naturwissen- 
tchaftltcheD  OeMllschaft  wahrend  des  Vereinsjahres  1872-73,  1874. 
Froai  the  Society. 
Icrich.     Virrieljahreaheft  der  Xaturforscben  den  GesellschaA  in  Zurich. 
17er  Jahrg.,  1-4  Heft,  1873.    From  the  Society. 

BELGIUM. 

imirlW      .inoalet  de  la  Society  Entomologique  de  Belgique.     Tomes 
1.  Xll.  and  Tome  XVI.,  1H57-73.     From  the  Society. 
^<nr?^  Entomolo^qne  de  Belgique,  Comple-Rendu.     S^rie  II.,  Xos. 

1-4      From  the  Sodetr. 
ADn«l«-«  df  la  Soct^te  Malacologique  de  Belgique.     Tomes*  YI.  and 
VIl  .  l**?!-:?.     From  the  Society. 

m 

Pr»Tr%-Vrrf»aax  d«^  S^'ances  de  la  Societe  3fa1acologiquc  de  Belgique. 

T«<ne  U  .  1^73,  pn.  1-158.     From  the  Society. 
•»»&.!      TaMr  ijt'nrnile  de  la  Belgique  Horticole.     Articles  et  gravures  for- 

tii*n!  !r^  Tome*  I. -XX.,  1851-1870.     1871.     From  the  Horticultural 

NiPcirtT  of  Brljnum. 
.Vnnu&irr  de  rUniTer*it^  Catholique  de  Lourain,  1851  and  1874.     Lou- 

\%:n      Fn»m  the  Univemitv. 
Twrtity-two  Theiieii.     From  the  UniTersity. 

FRANCE. 

Aa^ren      M^motre*  de  la  Soci^t^  Nationale  d' Agriculture,  Science,  et  Arts 

d'.Vnirert.     Nouvelle  Periode.     Tome  16me,  No.  1-Tome  17nie,  No. 

1.     From  the  Society. 
Xmrrrr      Bulletin  de  U  JV>ci6t^  des  Soiencrs  Hi^toriques  et  Naturelles  de 

r  Yt'one.  Annee  1h74      27e  et  2He  Vol      From  the  Society. 
Br«snv*n      Aradeiiile  de%  Science*,  Belles- Lettres,  el  Arts  de  Besanc^on. 

s#-mncr  .la  AAut,  1H72,  and  Jan.  1878.     From  the  Society. 
Bordraui       .\rte»  <le  TAcmdi'-mie  National  des  Sciences,  lielh-s-Lettn^s,  et 

Art*  de  lionleaux.     3e  Serie,  34e  Anu^e,  1H72-73,  ler-4e  Trimebter. 

Kr»»fn  the  S«»cJety. 
M 'fttotrr«  de  U  S*K*iei^  des  Sciences  Plivsiques  et  Naturelles  de  Bor- 

«ir«Qi      Tome  X..  le  and  2e  Cahier.     V'mui  the  Society. 
^tcir-xf  de«  Sciences  Plivsiques  et  Naturelles  <le  Bordeaux.     Kxtrait 

.lr«  Pr«>cr« A'erUux  pp!  tl  51.  lHr,9,  Vol.  «      From  the  Society. 
lam      Mrinoirrs  de  TArademie  National  de«  Sciences,  Arts,  et  Belles- 

Lrttre*  tie  (•en,  lHri-4.     From  the  Society. 
Ch*ThrMjf<      M ^moires  de  la  Soci^t^  Nationale  »les  Sciences  Naturelles  d« 

Cberboorg.     Tome  17,  1878.     From  the  Society. 
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Dijou.    M^moires  de  rAr-ademle  des  Sciences,  Arts,  ct  Belles-Le: 

Dijon,     ae  S6rie.     Tome  ler,  1871-73.     From  iLe  Society. 
Orleans.     M6iiioires  de  In  Soci£t£  d'Agricullure,  Sciencus,  BellcB-Leltr 

Arts  d'Url£&QS,    Spconde  S^rie  des  Memoirea.    Tome  XVI., 

und  3,  1874.    From  llie  Society. 
Pnris.    Annales  des  Mines.    7me  Sfrie.    4me  and  Siiic  Livr.  dc  1673 — 

Livr.  1874.    From  Ihc  MlDJster  of  Pulilic  Works,  France. 
Annales  des  Scipnccs  Geologiques.  |iul)U£ea  sous  k  directiou  de  IS. 

Herbert  et  de  U.  Alpb.  Milne  Edwards.    Totnea  1-5,  1370-74.    Kroro 

Ibe  Editors. 
Aiinalea  dea  Scicncns  Nniurelles.     Gine  Sfrie.     Botaniqne.     Toioe 

XVLII.,  No,  4;  Tome  XS„  No.  3.     Zoologie.     Tome  SIX..  No.J 

Tome  XX.,  No,  8.     PurcliaBe4. 
Annates  de  la  Socii:t£  Entomologiqne  de  France.    Gme  B£rie. 

3me,  1873.    From  the  Society. 
Annuaire  de  U  Bociete  Amfricain.     1873.     From  the  Bociety. 
Arcliives  de  Zoologie  Exp^rimpntale  et  0£n£rale.    Tome  2i]ic,  No.  I 

Tome  3iiie,  No.  2.    Purchased. 
Bulletin  mensiiel  de  In  Soci^tf  d'Acclimatation.     2me  Sfrie. 

X.,  No.  eme— 3me  Sfrie,  Tome  1.,  No.  lOme.     From  Ihe  Society.j 
Bulletin  de  la  8oeii-l6  Botiiniquc-  do  France.    Tome  30me.     Revue  Bn 

liograiiUiqiie.  A.   Tome  31.    Rev.  Bibl.,  B,    Oomples-Rendus.  Tome 

20me,  3— Tome  aime,  3.     1873.     From  the  Society. 
Journal  de  CoDclivliologie.    3e  Sfrie,    Tome  13,  No.  4~Tomc  14,  No. 

3.    Prom  llic  Editor. 
Journal  de  Zoologie,    Par  M.  Paul  Qerv^a.    Tome  II.,  No.  D-T(^H 

III.,  No.  4.     Purchased.  ^M 

Not^velle  Archives  du  ftlus^iim  d'llistoire  Naturelle  de  Paris.    TO^H 

SmeandSme.    1878-73.    From  the  Society.  ^J 

Revue  Scienlifique  de  la  France  el  de  TElranger.   3me  Aun£c,  3e  Sltie^ 

No.  34-4me  Ann£e,  3e  Sfrie,  No.  98.    From  the  Editor. 
Toulouse.    Mfimoires  Ac  l'Acad£mie  des  Sciences,  luscriptionB,  et  Belles- 

Lettres  de  Toulouse.     Tome  V.     1878.     From  the  Society, 


Calanift.    Atti  dell  Accndemia  Gioenin  di  Scienze  Natural!  di  Catania.   I 

Terzn,     Tomes  VII.  and  VIII.,  1872-73.     From  the  Society. 
Torino.     MiimoireB  de  V  Academic  Royale  des  Sciences.    Annfea  17f 
17»3-1800,  1851,  IS.'ifi.  and  1878.    Frwm  the  Socielji 
Atti  della  R.  Accademia  delle  SclenKe  di  Torino.     Vol.  VIII., 

l-«,  1873.     Prom  the  Society. 
BoUeitino  Mctenrologico  ed  Asiromico  del  Regio  Osseiratorio  deU  Q 
versila  dl  Torino.    Anno  VII.,  1873.    From  the  Dniversity, 

ORGAT  BRITAIN. 

Edinburgh.     TransHClions  of  the  Royal  Society  of  Ediobargh.     V 

Part  I.,  1872-73.     From  the  Soclely. 
Pniceedings  nf  Uie  Royal  Society  of  Edinburgh.    Session  1£ 

From  llie  Society. 
Transactions  and  Proceedings  of  the   Botanical   Society.     Vol 

Pan  III.,  1878.     Prom  the  Society. 
Glasgow.     Proceedings  of  the  PlillosopUical  Society  of  Glasgow. 

I-l,  and  Vol.  fi.  No.  1.     From  the  Society. 
Leeds.     Leeds  Philosophical  and  Literary  Society.     The  Annual   Ben 

for  1872-73,  1878-74.    From  the  Society. 
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Li vvrfi0«4.    PmerediBft  of  the  Lite rmry  and  Philosophical  Society  of  Lirer- 

finr4      Noa,  S-19  and  No.  37.      And  an  Address  by  A.  J.  Mott. 

1M4-^^  1873.     Prnm  the  Society. 

The  Joamal  of  Anatomy  and  Physiology.    2d  Series,  Xos.  12 

aad  tl«  lf«7S.     Parchaiied 
Tr6bticr*s  Amencan  and  Oriental  Literary  Record.    No.  08,  Jan.  1874, 

Tram  the  Publisher. 
Tb^  Annals  and  Magazine  of  Natural  History.     4th  Series,  Nos.  67- 

74.  h<M4.     Purchased. 
TW  London,  Edinburgh,  and  Dublin   Philosophical  Magazine  and 

JcHimal  of  Science.  Nos.  80S-«'{10,  8l(M20.  Purchased. 
Nasorr  Noa.  228  and  235,  Vol.  9,  1874.  From  the  Editor. 
The  Ent«icnologtst*ii  Weekly  Intelligencer.    Vols.  L-X.  bound  in  5  toI- 

umut^  1^%«-41.     Purchased. 
TW  Food  Journal.     Nos.  47  and  48.     From  the  Editor. 
Nocrt  and  Queries.     ParU  M  to  77.     From  the  Editor. 
The  Monthly  Microscopical  Journal.     Jan.-Dec.  1874.     Purchased. 
Tlie  Ibis.     3d  Seriea.  Vol.  IV.,  Noa.  13-15.     Purchased. 
Tranwsriioos  of  the  Zoological  Society  of  London.     Vol.  VIII.,  Parts 

C-».     From  the  Society. 
Procredtngt  of  the  Scientific  Meetings  of  the  Zoological  Society  for  the 

T#*r  iHTn,  Part  1.,  1874,  Pi.  III.     From  the  Society. 
TruMactjontof  the  Linnean  Society.    Vol.  28,  PU  3d— Vol.  29,  Pt.  2d, 

l«C3      From  the  Society. 
Frormltngs  of  the  Linnean  Society.     1872-73.     Additions  to  Library 

aftd  Lt*t.     From  the  Society. 
The  Jrkumal  of  the  Linnean  Society.    Zoology,  Vol.  XL,  Nos.  55  and 

^«      Boiany,  Vol.  XIII.,  Nos.  (W-Ti.      London,  1873.      From  the 

Pr»<*rxlmir*  of  the  Royal  Institution  of  Great  Britain.    Vol.  VII.,  Pts. 

1-4      LUi  for  1^73. 
Ph:I<***>r»bU-al  Trsn<«action§  of  the  Royal  Society.     Vol.  163,  Parts  I. 

anl  II  .  Ih74      From  th«*  S<Ki<ty. 
pTCH»tt|injc»  of  ibr  Royal  SK*iely.     Nos.  ISft-iriO.     From  the  Society. 
Procrr.ling*  uf  llif  Rovsl  G**o^rsphic«l  Societv.     Vol.   XII.,   No.  5; 

Voi    \  Noa.  S-.'* ;  Vol.  IH,  Niw.  4  antl  5.     Fnmi  the  Society. 
J'KirBsl  of  the  R4»>al  Geographical  Society.     Vols.  42  and  43.     From 

!L«»  *s«cirtT. 
Tb*  J«Mjm«fc»f  the  R/>yal  .\Matic  Society  of  Great  Britain  antl  Ireland. 

\rw  rvnr*.  Vol    VII  .  Part  I.,  1H74.     Fn»ra  the  Society. 
Th*  J'-timal  <»f  tb»»    Royal    Ilorticulturnl    Society  of  London.     New 

>er»».  Vol.  II  ,  Part  5.  to  Vol.  IV.,  Part  14,  including  Supplement 

?'i  Vol    II  .  lM6»i-74.     From  the  S^M-ietv. 
Joamal  of  thr  Chemical  Soriely.     New  Series,  Feb.  1873,  to  July,  1874, 

an  i  %'*«»<  k-t    IHrty      From  the  Societv. 
PtibIi«aU.«  of  thr  Palieontological  Societ'y.   Vols.  XXVII.  and  XXVIII. 

Ff  •tn  tb*-  Wil»*»n  Kund. 
•b*ttrr      Pr««c«*e«linifs  of  the  Literary  and    Philosophical    Society  of 

M*nrbr«;rr      VoU   8-12.  lH7:i.     Fnmi  the  Society. 
Mrin^ir^  ft(  thr  Litrrarv  and  PhiUi^opbical  Society  of  Manchester.     3d 

y^f.r^  Vol    4,  1871. '  Fnmi  the  S<H-iety. 
Aanual  Rrport  of  the  Manchrater  Scientific  Student>  Association  for 

thr  Trar»  1»»72  and  1h73.     From  the  Society. 
Xctir*»ilr  u|ii»n-T%ne.     Natural  History  Transactions  of  Northumberland 

atii  I>ijrbam.     Vol.  V  ,  Part  I.  IHTJ.      From  the  Society. 
iVf-h      Thr  Sc»Hti»h  Naiuraliat.     No.  XL,  Vol.  II..  July,  187*3.     From  B. 

^%  ralrrmann  A  Co. 
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UXITED  8TATB8. 


Albany.    ProcecdlncB  of  the  Sinih  AnnlTersftry  of  the  Dniverrily  Coiito- 
cation  of  the  State  of  New  York,  held  Ang.  1872.    1873.    From  ihe 
Regents  of  the  University,  N.  Y. 
Baltimore.     Seventh  Annual  K^port  of  the  Provost  to  the  Truatees  of  tht 
Peabody  Inalitute  of  the  City  of  Baltimore,  June  4,  1B74.    From  the 
TruBlecH. 
Boston.     Proceedinsa  of  the  American  Academy  of  Arts   and  Sdeocea. 
New  Series,  Vol.  I.,  1873-74.     From  the  Society. 
Proceedings  of  the  Boston  Society  of  Natural  History.    Vol.  XV„  Pt. 

3— Vol.  XVIL,  Part  1.     From  the  Society, 
Memoirs  of  the  Boston  Society  of  Natural  History.    Vol.  II.,  Pari  II., 

No.  4,  and  Part  III.,  Nos.  1-3.    Prom  the  Society, 
Annual  Report  of  the  Tntstees  of  the  Museum  of  Comparative  Zoology 
for  1H72.    From  the  Director. 
Buffalo.     Bulletin  of  the  BuBalo  Society  of  Natural  Sciences.    Vol.  I.,  No. 

4— Vol.  II.,  No.  S.    From  the  Society. 
Cambridge,     Bultelin  of  the  Museum  of  Comparative  Zoology.     VoL  III., 
No.  10,  1874.     From  the  Director. 
Annual  Report  of  the  Trustees  of  the  Museum  of  Comparative  Zoology 

for  1B73,     From  the  Trustees. 
Seventh  Annual  Report  of  the  Trustees  of  the  Peabody  Huseom  of 

AiucriCHD  Archreology  and  Ethnnlo^,  1874.     From  the  Trustees. 
Proceedings  of  the  American  Association  for  the  Advancement  of  8d. 

cnce,  20th  Meeting,     Cambridge,  1872.     From  the  Editor. 
Proceedings  of  the  American  Academy  of  Arts  and  Sciences.     VoL 
VIII.,  from  May,  1888,  to  May,  1873.    From  the  Society. 
Harrislmrg.     Fourth  Annual  Report  of  the  Board  of  Commisdonert  of 
Public  Charities  of  the  State  of  Pennsylvania,  1874.    From  the  Com- 
missioners. 
Ithaca.     Bulletin  of  the  Cornell  University.    Sdcnce.     Vol.  I.,  Nos.  1 

and  3,    1874.    From  the  Society. 
Minneapolis.     Bulletin  of  the  Uluncsota  Academy  of  Natural  Sciences  for 

1874.    From  the  Society. 
New  Ilnven.    The  American  Journal  of  Sdenoe  and  Arta.    Third  Beriei. 
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The  Second  Annual  Report  of  the  Board  of  Managers  of  the  Zoological 

Societjr  of  Philadelphia.     1874.     Prom  the  Society. 
Proceedings  of  the  American  Philosophical  Society.    Vol.  XIII.,  No. 

91.     1878.     From  the  Society. 
Transactions  of  the  American  Philosophical  Society.    Vol.  XV.,  No.  1. 

From  the  Society. 
The  American  Journal  of  the  Medical  Sciences,  Nos.  133-136.    From 

the  Editor. 
The  Medical  News  and  Library.     Nos.  378-884.     From  the  Editor. 
The  American  Chemist.     Vol.  IV.,  No.  7- Vol.  V.,  No.  4.    From  the 

Editor. 
The  Gardener's  Monthly.    Vol.  XVI.,  Nos.  1-12.    From  the  Editor. 
The  Penn  Monthly,  Nos.  49-61.    From  the  Editor. 
The  Dental  Cosmos.    Vol.  XVI.,  Nos.  1-12.     From  the  Editor. 
The  Journal  of  the  Franklin  Institute.    Thirty -second  Series,  Nos. 

576-586.     From  the  Society. 
Proceedings  of  the  American   Pharmaceutical  Association    at   the 
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Januart  5,  1875. 

The  President,  Dr.  Ruschxnbxrqsr,  in  the  chair. 

TwcBtj-two  nembers  present. 

Tbe  following  papers  were  presented  for  publication : — 

^On  tbe  Lingual  Dentition  and  Genitalia  of  Partula  and  other 

HfaBooata.^     By  Wm.  G.  Binney. 
••  On  the  Jaw  and  Lingual  Membrane  of  North  American  Ter- 

icftrial  Pnlmonata."     By  Wm.  G.  Binney. 

On  the    Transition  Beds  of  the  Saskatchewan  District. — Prof 
Copx  communicated  the  results  of  an  examination  of  a  series  of 
tertebrate  fossils  collected  near  the  Milk  River  by   George   M. 
Dawson,  geologist  of  the  British  North  American  Boundary  Com- 
mission.   These  were  derived  from  beds  of  the  Fort  Union  Epoch, 
flhHD  a  horizon  one  and  two  hundred  feet  above  the  beds  of  crcta- 
eeoQs  No.  5.    jVhey  embrace  eight  species  of  reptiles  which  are 
determinable  from  the  specimens,  representing  the   two  orders 
Dinosauria  and   Testudinata.    The  specimens  are  the  following*: 
DiDosaaria,  Cionodon  stenopsis^  sp.  nov.;  fHadrosaurua^  sp.  (with 
t^  caodal  Tertebra  slightly  opisthocoelian) ;  Compsemys  fvictus^ 
Lndj;  Compsemys  ogmitis,  sp.  nov.;  Plastomenus  coalescens^  sp, 
■or. ;  Flasiomenus  costatus^  sp.  nov. ;   Trionyx  ?sp.,  and  Trionyx 
The  species  marked  with  question   are  represented  by 
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euch  Tragmenta  as  to  rorbid  final  determination,  tlioitgli  tbe  name 
given  is  probably  correct.  The  Dinosaurian  remains  are  most 
abundant,  including;  fragments  of  many  parts  of  the  skeletons  of 
severnl  species.  Tbe  Cionodon  stenopsis  is  of  about  the  size  of  the 
<7.  arctatuB,  Cope,  but  lias  a  much  diminished  palatine  face  of  the 
maxillary  bone,  and  the  teeth  do  not  present  the  longitudinal  keel 
on  the  lower  part  of  the  crown  seen  in  tbe  more  southern  saurian. 

The  si>ecies  represent  a  portion  of  the  fauna  of  the  Fort  Union 
Epoch,  as  observed  in  Dakota  and  Colorado,  and  the  presence  of 
Dinoaauria  demonstrates  again  its  pertinence  to  the  cretaceous 
period.  The  genus  of  tortoises  CompsemyB,  Leidy,  is  peculiar  to 
the  Fort  Union  Epoch,  while  Plastotnenug,  Cope,  belongs  to  the 
Eocene.  Its  presence  in  this  fauna  would  constitute  an  import- 
ant assimilation  to  the  lower  tertiary,  but  the  specimens  are  not 
complete  in  some  points  necessary  to  a  final  reference.  The 
species  are  in  any  ca^e  nearly  allied  to  that  genus. 

There  are,  however,  gar  scales  included  in  the  collection,  which 
closely  resemble  those  of  the  genus  ClanleB  of  the  lower  Eocenes 
of  the  Rouky  Mountains.  This  is  empirically  another  Indication 
of  near  connection  with  tertiary  time,  but  not  conclusive,  since 
allied  genera  have  a  much  earlier  origin  in  mesozoic  time.  For 
tbe  present  their  occurrence  in  this  fauna  cannot  be  regarded  as 
of  much  weight  in  comparison  with  the  presence  of  numerous 
Dinosauria,  an  order  which  in  every  othiT  known  portion  of  the 
earth  perished  with  tlie  age  of  animonilea  and  [jterodactylea. 
Nevertheless  the  list  of  species,  sliort  as  it  is,  indicates  the  future 
discovery  of  a  complete  transition  from  cretaceous  to  eocene  life 
more  clearly  than  any  collection  yet  ohtniued  marking  this  horizon 
in  the  West, 
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ffiplkieal  Dittribation),  the  evidence  furnished  by  the  lower  Ter- 

icbritet  confimiing  that  derived  from  the  higher  vertebrata  and 

lir  piaatm.     There  are  fifteen  8|>ecie8  of  Batrachia  and  Reptilia 

Ml  foand  in  any  other  |)art  of  North  America ;  three  of  these  oi*cur 

m  C«ha«  bot  none  elsewhere.     He  then  state<l  that  Mr.  Meek  had 

tUy  sent  to  the  museum  of  the  Smithsonian  Institution  a  spe- 

of  Elmfm^  the  E.  diiniann  of  Kennicott,  which  had  been  known 

iy  from  the  Sonoran  region  only.     This  discovery  might 

ited  with  that  of  the  westt'rn  burrowing  owl  in  Florida, 

the  fact  that  the  Floridan  Ophiholus  getulua  presents  the 

number  of  rows  of  scales  as  the  black  and  white  Ophiboli  of 

the  Sooomn  region. 


January  19. 
The  President,  Dr.  Rcschbnbergir,  in  the  chair. 
Twenty-four  members  present. 

On  a  Fungu*  in  a  Flamingo. — Prof  Lbidt  remarked  that  a 

ir  of  Flamingoeti  had  recently  diet!  in  the  Garden  of  the  Zoologi- 
cml  SoriHy  at  Fairmount  Park.  Dr.  Chapman,  who  had  dissected 
bcrUs«calle<l  his  attention  to  the  diseasecl  condition  of  the  lungs 
of  thom«  the  other  not  being  affecte<l  in  this  respect.  The 
•rior  part  of  the*  liingH  on  both  sides,  contiguous  to  the  ab<lo- 
Binal  air  iiacs«  wa^  cMvupicMl  ^y  an  indurated  brown  sulmtance,  in 
•trikiog  onilrant  with  the  usual  hris^ht  roseate  hue  of  the  neigh- 
bonns  pulnionsrv  tinMue.  An  incinion  made  into  the  indurated 
•al««tmm-««  exhibited  a  brown  compact  surface  with  greeuish-ltlack 
4lat»  which  corres|M>nded  with  the  bronchial  tul)es.  On  micro- 
sc>r>f#ical  examination  the  !«ut>stance  wan  found  to  be  |)ervade<l  with 
a  funp^u^  vegHation,  and  the  greenish- 1 »lack  dots  were  due  to  the 
fruit  lH*ads  pn>fuH4*ly  coveriNl  with  coloreil  spon*8. 

Prt>f.  Owen,  upwards  of  forty  years  ago,  mentioned  the  existence 
of  a  (;rt*«-n  mould  he  had  ob<»ervefl  in  the  lungs  of  a  Flamingo, 
wbtah  die<l  in  the  mt'na^^erie  of  the  Z(M>logicnl  Society  of  London, 
bot  hr  gave  no  deH(*ription  of  the  plant  by  which  we  can  recognize 
It.  Siiic-e  then  ni:iny  aeeoiintH  have  l»een  given  of  the  existence 
of  fun;;«Mi%  % «-);ftat ion  in  the  diM*ase<i  lunus  of  various  bints,  t>ut 
J  tiiinW  It  has  not  liecn  deterniiniMl  whether  the  disi*ased  ccmdition 
wa«  due  to  the  fuii;:us,  tir  whether  this  wnn  a  sulweciuent  produc* 
lion 

Tbf  plant  obM*rvi»d  in  our  diH4*ased  Flamingo  l)elongs  to  the 
MotiMiior  Mu<'tilin«'H, iin<l  in  «'vid«*ntly  an  As|K'r^illus.  A  numl>er 
of  •!«-«  ten  <ff  thiH  ;:•  nun  hnve  U*en  deseriU*<l,  growing  on  various 
«i«rrs%iii^  «iiil>«taii««-^.  TIh' roiumoti  Hint*  .Mould  found  in  cheese 
aA<l  i'rt-«d  kt'pt  in  .1  damp  pl:i('«',  in  the  Att/»*'rtjiliuit  ijlaurun.  From 
lbi«  the  mouhl  of  tue  Flaniiugo  in  «|uite  distinct  in  the  structurv  of 
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the  fruiting  receptacles,  in  which  respect  it  more  nearly  reaeinble§ 
the  Aspergillus  dubius,  growing  on  rabbit's  dung.  The  Asper- 
gillus of  the  Flamingo,  I  suspect  to  be  the  same  as  one  described 
by  M.  Robin,  under  the  name  ot  Aspergillus  nigreicens,  discovered 
by  him  in  the  lungs  of  a  pheasant  (Phaaianug  colchicut)  affected 
with  phthisis. 

In  the  Flamingo  mould,  the  mycelium  consisted  of  a  dense  flock 
of  delicate  ramifying  filaments  pervading  the  indurated  pulmonary 
tissue,  which  consisted  largely  of  nucleated  cell  elements  and 
granules.  The  threads  of  the  mycelium  were  branching,  and  occu- 
pied on  the  interior  with  clear  gtobntes  appearing  tike  rows  of 
beads.  The  threads  measured  usually  the  ji^tth  of  a  millimetre  or 
less  in  diameter. 

The  fruiting  stems  (see  accompanying  figure)  were  straight, 
from  one-fourth  to  two-fifths  of  a  millimetre  long,  not  articulated, 
usually  simple,  and  rarely  divided  approximating  a 
right  angle,  near  tlie  head.  They  were  about  the 
jjjth  mm.  wide  at  the  mycelial  origin  and  double 
the  width  approat^hing  the  head.  The  head  continuous 
with  the  stem  was  pyriform ;  or  the  stem  expanded 
into  a  globular  receptacle,  whicli  was  closely  crowded 
with  linear  processes,  or  sporophoVcs,  supporting  the 
spherical,  translucent  colored  siwres.  The  latter  pro- 
fusely invested  the  heads,  but  were  too  rijw  and  , 
readily  detached  to  determine  their  exact  arrangement  i 
in  relation  with  the  sporophorea.  These,  on  the  con>  i 
trary,  remained  (irmly  attached  to  the  receptacle. 

The  receptacles  mensni-cd  from  the  ^'dlli  ram.  to  th«  i 
s'oth  mm.  The  slratiim  of  sporophoi-es  was  from  I 
Tiflth  mm.  to  the  r'jth  mm.  thick.     The  spores  were  1 
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J.  M.  Patterson,  Chas.  A.  Young,  Dr.  Alex.  Muckle,  Ilugh  J. 
Fagan,  Nicholas  Lennig,  and  Wm.  V.  McKean. 

The  following  standing  committees  were  elected  for  the  year 
1875  :— 
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Edwin  Sheppard, 
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Richard  K.  Betts, 
Sarah  P.  Monks. 
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Geo.  H.  Horn, 
R.  S.  Kenderdine, 
T.  Hale  Streets, 
John  L.  LeConte,^ 
H.  C.  Chapman. 

Thomas  Meehan, 
Isaac  Burke, 
J.  H.  Redfield, 
R.  S.  Kenderdine, 
Rachel  Bodley. 

MAJniALOOT. 

Harrison  Allen, 
£dw.  D-  Cope, 
H.  C.  Chapman, 
C  Smith, 
Horatio  C.  Wood,  Jr. 


Radiata. 

Geo.  H.  Horn, 
J.  Hunt, 

R.  S.  Kenderdine, 
Samuel  B.  Howell, 
Bernard  A.  Hoopcs. 

Stbatioraphio  Geology. 
J.  P.  Lesley, 
F.  V.  Hayden, 
Franklin  Piatt, 
Persifor  Frazer,  Jr., 
Clarence  S.  Bement. 

Vertebrate  Paljeontology. 
Jos.  Leidy, 
Edw.  D.  Cope, 
Harrison  Allen, 
Wm.  H.  Dougherty, 
Persifor  Frazer,  Jr. 

Mineralogy. 

Wm.  S.  Vaux, 
Edw.  Goldsmith, 
Jos.  Wilcox, 
Clarence  S.  Bement. 
Persifor  Frazer,  Jr. 

Physios. 

Robert  E.  Rogers, 
J.  G.  Hunt, 
Robt.  Bridges, 
J.  H.  McQuillan, 
Alex.  Wilcocks. 

Invertebrate  PALiEONTOLOGY. 
T.  A.  Conrad, 
Horatio  C.  Wood,  Jr., 
Persifor  Frazer,  Jr., 
Geo.  A.  Konig, 
Edw.  D.  Cope. 
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Chos.  F.  Pavkei-, 
J.  Wilson. 
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Chemistry. 

F.  A.  Genth, 

Robt.  Bridges, 

Edw.  Qoldamltli, 

Samuel  B.  Howell, 

Rachel  Bodlcy. 
Instri'ction  and  Lectures. 

Hector  Tyndale, 

J.  Aitken  Meigs, 

W.  S.  W.  RuscUenberger, 

Howard  N.  PoUa, 

Aubrey  U.  Smith. 


Library. 

Jos.  Leidy, 

Chaa.  F.  Parker, 

Geo.  W.  Tryon,  Jr., 

W.  S.  W.  BuRclienbergcr, 

J.  Q.  Richardson. 


February  2. 
The  President,  Dr.  Ruschesberqer,  in  the  cliair. 
Twenty-eigiit  members  present, 

ireaented  For  nublication  ;- 
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Fig.  1. 


A 


HMd.  Tall. 

4>t  diam. 


2  to  3^  inches ;  thickness  from  j  to  ^  line.     Length  of  males  from 
13  to  16  lines;  thickness  from  1  to  |  line. 

Prof.  Leidy  further  remarked  that  Mr.  Thomas  Meehan  had 
sahinitted  to  his  examination  some  worms  which  had  been  found 
io  an  apple.  They  consisted  of  one  entire  individual  and  the 
anterior  half  of  a  second,  and  apparently  pertain  to  the  Mermia 
acuminata^  a  long  thread-worm  which  has  been  discovered  infesting 
the  larvfe  of  many  insects.  Among  others.it  is  parasitic  in  the 
larva  of  the  codling-moth,  or  fruit-moth  of  the  apple,  which  readily 
accounts  for  its  presence  in  the  fruit.  Twenty-five  years  ago 
(Proc.  1850,  lit)  he  had  described  a  worm,  belonging  to  tlie  col- 
lection of  the  Academy,  and  labelled  as  having  been  obtained  from 

a  child's  mouth,  which  was  evidently  the  same 
species.  It  having  been  in  a  cliild's  mouth  is 
probably  to  be  explained  by  supposing  that 
the  child  had  eaten  an  infected  apple. 

The  characters  of  the  present  .specimens  of 

the  worm,  both  females,  are  as  follows :  Body 

filiform,    pale   fuscous,    narrower    anteriorly. 

Head  conical,  truncate,  with  the  mouth  simple 

and  unarmed.     Caudal  extremity  thicker  than 

the  head,  obtusely  rounded,  and  furnished  with 

a  minute  spur-like  process.     Length  5  inches 

8  lines  ;  cephalic  end  at  mouth  j'y  mm. ;  a  short  distance  below  J 

Bm. ;  middle  of  body  |  mm. ;  near  caudal  end  J  mm. ;  mucro  j*^ 

■m.  long,  ,\f  mm.  thick. 

From  an  Australian  wombat,  which  recently  died  at  the 
Zoological  Garden,  Prof.  Leidy  had  obtained  from  the  stomach 
two  specimens  of  a  tapeworm  of  the  genus  Taenia.  They  are 
three  inches  long,  and  about  four  lines  broad  at  the  last  joint. 

The  characters  are  as  follows: 
Entire  worm  elongated  and  com- 
pressed pyramidal.  Head  quad- 
rate, narrowing  below,  convex 
above,  furnished  laterally  with 
four  prominent  hemispherical 
bothria.  Neck  short,  constricted. 
Segments  of  the  body  very  short 
and  wide,  campanula te  with  the 
projecting  points  giving  the  body 
laterally  a  serrate  appearance. 
From  the  intermediate  joints  a 
narrow  conical  papilla  protruded 
from  each  side  of  the  same  joint, 
but  none  could  be  made  to  pro- 
trude from  the  back  joints,  from 
which  globular  white  ova  were 
expressed  measuring  0.052  mm. 
diameter.     Head   I   of  a  line  in 


Fig.  2. 
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«ts  1  iBcb  from  liead.    9  dism. 


16  PROOBEDINOe  or  THE  AOADXUT  OT 

breadth.  One  inch  from  the  heHd  six  Begments  occupied  the  space 
of  a  line ;  at  the  posterior  part  of  the  body  four  segments  occu- 
pied the  same  extent.  The  species  appears  not  to  have  been  pre- 
viously described,  and  may,  therefore,  Im  named  Taenia  bipafii/- 

LOBA. 

The  Extinct  Balr'achia  of  Ohio.— Trot  Cope  stated  that  the 
explorations  of  tUe  coal  measures  in  eastern  Ohio  conducted 
during  the  past  season  by  Prof.  Newberry,  State  Qeologist,  bad  in- 
creased the  Dumberof  species  of  extinct  Batrachians  to  thirty-tbree. 
A.  new  genus  and  species  were  described  under  the  name  of  Pleu- 
roptyx  claaalua,  which  is  remarkable  for  the  structure  of  its  ribs. 
Each  of  these  presents  a  wide  thin  ala  on  its  posterior  face,  which 
is  abruptly  discontinued  below.  The  shaft  of  the  rib  is  short  and 
enlarged  distally,  where  it  ia  hollow  and  truncate.  The  vertebrie 
are  as  large  as  those  of  the  anaconda,  and  there  is  no  ventral 
armature  preserved.  Another  genus  exhibits  two  strata  of  chev- 
rons in  an  armature  of  ventral  rods,  the  angle  of  the  upper  having 
an  opposite  direction  to  that  of  the  lower.  The  gular  scuta  are 
smooth.  It  was  named  Hyphaema  taevia.  An  iuteresting  addition 
to  tbc  fauna  was  stated  to  be  a  new  species  of  the  horned  genus 
Ceraterpeton,  Huxl.  TUe  head  is  relatively  large,  and  covered 
with  recticulate  ridges  separated  by  rows  of  impressed  dots. 
Horns  long,  stout,  and  incurved.   It  was  called  O.punctolineaium, 

Prof.  pEitsiFOK  Frazek,  Jr.,  exhibited  a  combination  of  the 
polarizer,  vertical  lantern,  and  microscope,  by  means  of  which  the 
manner  in  which  different  salts  crystallized  out  of  their  solutions, 
together  with  the  manner  in  which  they  atfect  polarized  light,  waa 
explained  and  illustrated  by  solutions  of  potassium  chlorate  and 


NATURAL  80IEN0B8  OF  PHILADELPHIA.  17 

formations  described.  After  explaining  the  manner  in  which  the 
thin  sections  were  prepared,  the  following  specimens  were  ex- 
hilutcd:  A  piece  of  Diorite  from  the  northeastern  corner  of 
Saxon  J,  a  foliated  chlorite  slate,  ferruginous  gneiss.  Ncs'silicon 
•toel  ore,  Diorite,  quartzite  rock  with  magnetic  iron  ore  from  the 
northeastern  part  of  York  County,  hornblende  slate,  limestone 
containing  particles  of  a  substance  probably  apatite,  a  syenite 
from  Germany,  with  hornblende,  quartz,  and  orthoclasc,  and  a 
syenite  from  near  Gettysburg.  The  gizzard  of  a  cockroach  was 
also  exhibited  and  shown  to  produce  beautiful  colors  in  polarized 
light 


February  9. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Nineteen  members  present. 

NcitM  on  some  Parasitic  Worms, — Prof.  Leidy  exhibited  some 
■ematoid  worms,  on  which  he  made  the  following  remarks: — 

One  of  the  si)ecie8  is  common  in  feline  animals,  and  is  the  Asca^ 
xystax.  The  specimens,  consisting  of  fifteen  females  and  five 
had  been  sent  to  Dr.  Chapman,  by  Mr.  Thompson,  Superin- 
tcadeDt  of  the  Zoological  Garden,  who  i-eports  that  the}*  had  been 
pMOcd  by  the  American  wild-cat.  The  females  measure  from  2^ 
ta  4  inches  in  length,  by  |  to  f  of  a  line  in  thickness.  The  males 
mre  from  2^  to  2^  inches  in  length,  by  ^  to  ^  a  line  in  thick- 
The  specimens  are  larger,  and  the  alae  of  the  head  propor- 
tionally better  developed,  and  therefore  more  conspicuous  than  in 
thoae  noticed  at  the  previous  meeting  as  having  been  passed  by 
tkc  Bengal  tiger.  The  worms  of  the  tiger  are  such  as  have  been 
dMcribed  under  the  name  of  Ascaris  leptotera^  which  appears  to 
be  only  a  variety  of  A,  mystax. 

The  other  worm  is  a  Filaria^  apparently  an  undescribed  species. 
Half  a  dozen  individuals  of  the  two  sexes  were  obtained  from  the 
pmloneal  cavity  of  an  Australian  Whallabee,  which  recently  died 
ii  the  garden  of  the  Zoological  Society.  The  characters  of  the 
faraaite  are  as  follow : — 

FUaria  spelma, — Body  filiform,  translucent  whitish,  tapering  at 
the  extremities.  Cephalic  end  straight,  obtusely  rounded,  fur- 
■iihed  with  four  equidistant  papillae  around  the  mouth.  Caudal 
cad  narrowest,  rather  abruptly  attenuated,  and  spirally  rolled  once 
•r  twice,  and  terminating  obtusely.  A  distinct  anal  aperture  ob- 
KnraUe  in  the  female.  A  row  of  eight  papillae  on  each  side  ven- 
liaDj  of  the  caudal  end  of  the  male;  three  in  advance  and  the 
back  of  the  genital  aperture.  Penis  a  long,  tubular  style, 
at  the  upper  part,  narrow  and  curved  below.  Accessor}'  piece 
a  short,  thick,  curved  tube,  widening  at  the  npper  end  in  a  spade- 
&e,  fnrcate  portion. 
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(Esophagus  long,  cylindrical,  as  wide  as  the  succeeding  intes- 
tine. 

Mea8urflmentii :  Female,  length  10  inches,  thickness  ^th  line. 
Length  of  tail  from  anal  aperture  |t1jB  mm.  Male,  length  4  to  4i 
inches  ;  thickness  (<gth  inch.  Tail,  from  genital  aperture,  forms  f 
of  a  circle  ^  a  ram.  in  diameter.  Penis  Jths  mm.  long  ;  accessory 
piece  (th  mm.  long. 

On  Increase  of  Power  in  Plants  to  Resist  Cold. — Mr.  Thomas 
Mbeman  referred  to  a  tuher  of  Solaniim  Fendleri,  exhibited  by 
him  some  months  ago,  and  which  had  taken  a  departure  towards 
those  of  the  common  potato.  He  bad  offered  some  suggestions  in 
relation  to  the  possibility  of  a  common  origin  of  these  two  si>e- 
cies  ;  but  among  tlie  improbabilities  lie  bad  classed  the  power  of 
resisting  cold;  as,  while  the  common  potato  was  easily  destroyed 
by  frost,  Fendler'a  potato  endured  without  injury  a  temperature 
of  zero.  He  had  been  under  the  impression  that  whatever  change 
plants  might  experience  in  the  course  of  ages,  the  adaptation  to 
special  temperatures  was  nearly  if  not  quite  unchangeable. 

A  recent  experience,  however,  suggested  the  possibility  of  more 
change  than  he  had  supposed.  During  the  very  low  temperature, 
with  the  high  wind  of  a  few  weeks  ago,  the  frost  to  the  extent  of 
two  degrees  or  so,  and  for  a  sliort  time,  got  into  a  green-house 
with  blooming  plants,  some  of  which  were  injured  by  it.  Among 
these  were  Calla,  C.  jElhiopica,  Browallia  elata,  BouuardiaH,  Be- 
gonian,  and  some  others.  The  liglit  frost,  in  the  case  of  all  but 
the  first  named, destroyed  the  leaves,  but  left  the  flowers  uninjured. 
The  flowers  in  their  several  parts  are  but  metamorpliosed  leaves, 
and  thus  we  see  that  with  the  morphological  advance  of  the  leaf 
to  n  pi'tnl  v.nme  nn  increased  physiological  iioncr  lo  cmiiiri'  ( 
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many  changes  which  species  have  encountered  through  the  course 
of  ages,  the  i)eculiar  adaptation  to  special  temperatures  has  been 
among  the  least  changeable  of  characters.  Of  course  what  are 
known  as  theories  of  evolution  hardl3'  find  a  parallel  in  the  cases 
be  had  referred  to.  Evolution  deals  with  the  modification  of 
organs.  It  is  still  the  same  organ  though  changed  in  form.  The 
modified  leaf  is  still  a  leaf,  though  it  may  be  contended  to  be 
specifically  distinct  from  its  parent.  In  the  cases  he  brought  for- 
wanl  it  was  an  absolute  change  of  one  organ  to  another  organ. 
Yet  he  thought  it  was  impossible  to  conceive  of  evolutionary 
movements  wholly  independent  of  morphological  laws.  However, 
he  offered  the  facts  for  whatever  they  might  be  worth,  and  the 
soggestions  on  them  only  as  leading  to  thought  on  the  greater 
question. 

On  Green-Sand  VertehrcUa. — Prof.  Cope  made  some  obsen^a- 
iions  on  the  vertebrates  of  the  New  Jersey  cretaceous,  and  de- 
scribed the  characteristics  of  several  species  of  gavials.  The  genus 
Hyposaurus  possesses  a  sagittal  crest.  The  H.  fracterculusj  Cope, 
is  the  smallest  of  the  species,  and  must  be  referred  to  the  genus 
Gacialiit,  The  chimferoid  fishes  are  very  abundant,  about  twenty 
species  being  included  in  a  monograph  of  them  now  in  course  of 
poblication.  They  belong  to  the  genera  Leptomylus^  Cope,  Diph- 
fiMfl,  Cope  (type  Ischyodus  solidulus)^  Ischyodus^  Egvt.,  and 
others.  Lepton^ylnn  forfex^  and  numerous  other  species  were  de- 
scribed for  the  first  time. 

Effects  of  Cold  on  Iron, — Mr.  Willard  referred  to  two  in- 
stances of  the  brittleness  of  iron  under  the  prevailing  low  tempe- 
ratures which  he  noticed  yesterday.  In  breaking  up  an  old  loco- 
motive, the  cutting  off  of  the  rivet  heads,  which  usually  requires 
heavy  sledging,  was  effected  by  a  single  blow,  as  if  they  were 
ma<le  of  cast  iron.  In  the  forging  of  a  long  steamboat  shaft  of 
the  best  hammered  iron  which  hung  balanced  in  a  crane,  the  ham- 
mering^ of  the  heated  end  caused  vibration  in  the  overhung  end — 
harmless  in  ordinary  temperatures,  but  at  10°  F.  sufiflcient  to 
cause  the  beam  to  break  sharp  near  the  point  of  support.  The 
published  tests  of  iron  and  steel  show  no  loss  of  tensile  strength 
at  low  temperatures  under  a  gradual  stress,  but  all  experience 
shows  great  loss  of  body^  or  ability  to  resist  a  blow. 


February  16. 
The  President,  Dr.  Rusghenberqer,  in  the  chair. 
Twenty-eight  members  present. 

Mr.  Henszey  announced  that  Mr.  Isaiah  Y.  Williamson  had 
given  to  the  Academy  ground-rents  to  the  amount  of  $25,000,  th 
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interest  of  which  is  to  l>e  applied  to  the  pnrch&se  of  boohs  for  the 
library,  and  offered  the  following  preamble  aod  resolutions,  which 
were  unanimously  adopted  :— 

Wbebeab,  Our  esteemed  fViend,  Isaiah  Y.  Williamson,  having 
made  a  donation  to  the  Academy  of  Natural  Sciences  of  Phila- 
delphia of  the  principal  sum  of  Twenty-five  Thousand  and  Eight 
Dollars  -j^^^  (in  ground-rent  securities)  ae  a  permanent  fund  for 
the  increase  of  tlie  Library,  it  is  proper  that  a  suitable  acknowl- 
edgment should  be  made;  therefore, 

Resolved^  That  the  liberal  donation  made  by  Isaiah  T.  William- 
son, Esq.,  of  Twenty-five  Thousand  and  Eight  Dollars  iVu,  aa  a 
permanent  fund  for  the  use  of  the  library,  is  of  the  greatest  value 
in  the  promotion  of  science,  thereby  enabling  students  of  the 
Academy  to  pursue  their  investigations  with  knowledge  of  all  the 
information  of  the  age,  and  that  the  Society  therefore  tender  to 
him  its  most  cordial  thanks. 

That  this  fund  be  named  the  I.  Y.  Williamson  Fund,  and  that 
the  committee  on  the  library  be  directed  to  prepare  a  suitable 
book-plnte  to  include  a  record  of  the  amount  and  date  of  accept- 
ance of  the  gift,  to  mark  every  volume  acquired  through  the  I.  V. 
Williamson  Library  Fund,  so  that  students  may  know  to  whom 
they  are  indebted  for  such  indispensable  aid. 

That  the  library  committee  be  requested  to  obtain  a  portrait  of 
Mr.  I.  V.  Williamson  and  place  it  in  the  library  among  those  of 
the  diatingiiiahed  philantliropiatB  who  have  been  benefactors  of 
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tares  of  teeth  presented  by  the  most  specialized  divisions  of  the 
lioofed  mammalia,  have  been  pointed  ont  by  the  writer  in  an 
enmy  On  the  Origin  and  Homologies  of  the  Types  of  Dentition 
of  the  Mammalia  Educabilia.*  From  this  disenssion  the  analysis 
oi  the  most  specialized  sectorial  tooth  of  the  camivora,  as  seen  in 
the  Felidffi,  was  omitted.  As  light  has  been  thrown  on  the  subject 
by  later  researches,  a  note  of  the  conclusions  will  be  made  here, 
chiefly  with  reference  to  the  dentition  of  the  lower  jaw* 

In  the  above  essay  I  regarded  the  simple  four-lobed  or  quadri- 
tnbercnlate  molar  of  the  hypothetical  Bunolherium  as  the  starting 
point  of  all  more  specialized  forms  of  crested  teeth.  The  second 
and  third  lower  molars  of  the  peccaries  (Dicotyles)  represent  such 
a  type.  It  was  also  pointed  out  that  additional  tubercles  may  be 
added  to  this,  or  to  a  still  simpler  form,  by  the  development  of 
basal  cingula. 

The  genus  Hyopsodus  presents  a  modified  form  of  quadrituber- 
eolate  molar ;  in  the  genera  Pantolestes  and  Antiacodon  we  observe 
that  the  tubercles  are  similar,  excepting  that  the  anterior  inner  is 
slightly  bifid.  In  Pelycodus  (whose  systematic  position  is  uncer- 
tain) the  two  apices  of  this  tubercle  are  separated  more  widely 
from  each  other,  so  as  to  constitute  two  cusps.  These  are  con- 
nected with  the  anterior  outer  cusp  by  acute  ridges  which  thus 
form  two  sides  of  a  triangular  area ;  the  anterior  ridge  is  evidently 
a  developed  cingulum. 

The  tubercular  molar  of  some  Viverridae^  and  among  extinct 
forms  especially  of  the  Didymictis  protenus^  Cope,  presents  a  simi- 
lar structure  to  that  just  described.  This  furnishes  a  ready  expla- 
nation of  the  tooth  immediately  in  advance,  which  is  the  primitive 
form  of  sectorial  tooth  characteristic  of  that  type  of  carnivora. 
The  three  anterior  tubercles  are  largely  developed,  standing  at 
opposite  angles  of  a  triangular  space;  the  outer  and  anterior 
cnsps  are  the  most  elevated,  and  the  ridge  which  connects  them  is 
now  a  short  -cutting  blade.  The  posterior  portion  of  the  tooth 
does  not  share  in  this  elevation,  and  its  two  tubercles  are  in  some 
genera  replaced  by  an  elevation  of  one  margin  which  leans  obliquely 
towards  the  middle  of  the  crown.  In  Mesonyx  this  is  represented 
by  a  median  longitudinal  crest.  If  the  two  tubercles  of  the  pos- 
terior part  of  this  tooth  (which  may  be  termed  a  tubercular  sec- 
to/rial)  are  elevated  and  acute,  we  have  the  molar  of  many  recent 
and  extinct  Insectivora ;  if  the  same  portion,  now  called  a  heel^ 
is  much  reiluced,  we  have  the  type  of  Oxyeena  and  Stypolophus, 
In  the  Canidat  the  three  anterior  tubercles  are  much  less  elevated 
than  in  the  genera  above  named  ;  the  external  is  much  the  larger, 
and  the  anterior  removed  further  forwards  so  as  to  give  the  blade 
a  greater  antero-posterior  extent.  The  heel  is  larger  and  without 
prominent  tubercles.  In  the  Mustelidae  the  inner  of  the  two 
median  cusps  is  often  reduced  to  a  rudiment,  or  is  entirely  wanting, 
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and  the  heel  ia  largo.  The  lower  sectorial  of  the  Hytenidm  baa 
no  inner  tubercle,  and  the  heel  is  much  reduced.  In  some  of  the 
sabre-toothed  tigers,  the  heel  remains  as  a  mere  rudiment,  while 
in  the  true  cats  it  has  entirely  disappeared,  and  tlie  carnassial 
tootli  i-emains  perfected  by  subtraction  of  parts  as  a  blade  con- 
necting two  Bubequal  cusps.  The  HyKnodoniidx,  as  is  known, 
possess  three  carnassial  teeth  without  inner  tubercles.  The  history 
of  this  form  is  as  yet  uncertain,  as  it  was  evidently  not  derived 
from  contemporary  forms  of  the  Eocene  with  tubercular  sectorials. 
The  development  of  the  carnassial  dentition  has  thus  been  ac- 
oomplished,  first  by  aa  addition  of  anterior  cusp,  and  subsequently 
by  the  subtraction  of  the  inner  and  posterior  cusps,  so  that  of  the 
original  four  of  the  quadrituberculate  molar  but  a  single  one,  i.  e., 
the  anterior  external,  remains.  Tlie  same  process  may  be  observed 
in  the  successional  modifications  of  the  entire  dentition  of  the 
jaws.  The  Eocene  forms  of  Carnivora  frequently  display  more 
numerous  sectorial  teeth  (such  as  they  are)  than  any  of  the  ex- 
isting families.  The  important  change  which  is  clearly  indicated 
is  the  progressive  extinction  of  the  genera  with  numerous  sectorial 
teeth,  accompanying  the  increasing  specialization  of  the  sectorial 
tooth  in  tho  genera  which  remain.  In  other  words,  the  numerous 
types  of  digitigrade  carnivora  which  have  survived,  are  those 
developing  but  one  sectorial  tooth  (whose  earliest  representative 
is  Didymictis).  The  increased  perfection  of  the  sectorial  has  been 
associated  with  a  reduction  in  the  number  of  other  molars,  first 
posterior,  tlieu  anterior  to  it,  which  reduction  hss  been  accompanied 
by  an  increased  relative  size  of  the  sectorial.  By  this  process 
concentration  of  the  carnassial  function  has  been  gaine<l,  and  in- 
creased robustness  of  the  jaws,  by  progressive  shortening.  The 
slender  form  of  the  rami  of  the  Eocene  genera  and  Hifeenodon,  are 
1  functionnl  use  than  the  stout  U 
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mod  the  recent  periods.  It  is  indeed  questionable  whether  some  of 
the  genera  here  included  in  the  Camivora  are  not  gigantic  Insec- 
tioaraj  since  the  tibio-tarsal  articulation  in  many,  the  separation 
of  the  scaphoid  and  lunar  bones  in  Synoplotherium^  the  form  of 
the  molars,  and  the  absence  of  incisor  teeth  in  some,  are  all  char- 
acteristic of  the  latter  rather  than  the  former  order. 


February  23. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Twenty-four  members  present. 

Dr.  Geo.  H.  Horn  was  elected  a  member  of  the  Council,  to  fill 
the  vacancy  created  by  the  resignation  of  Dr.  LeConte. 

J.  Towers  Pennypacker,  Peter  F.  Rotherrael,  and  Charles  E. 
Hall  were  elected  members. 

The  Committees  to  which  they  had  been  referred  recommended 
the  following  papers  to  be  published : — 
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CITBIOITa  AKOKALT  TK  HIITOBT  OF  OSBTAUT  LABTX  OF  &CSOTTCTA 
OBLIFITA,  ODXirXB,  AKD  HIHTt  0>  PHTLOOEn'  OF  LSPIDOPTIBA. 

BY  THOMAS  O.  QENTBY. 

In  the  autuiDD  of  18T3, numerous \&rva of  Acront/cta  oblinila  were 
obsorved  l»y  the  writer  feeding  upon  the  leaves  of  Polygonum 
Pennsylaanicum.  Their  ravages  were  confined  to  a  limited  region, 
in  which  a  plentiful  supply  of  their  favorite  food  w&s  found  to 
meet  the  most  vigorous  demands.  Within  a  space  of  fifty  feet 
square,  more  than  a  hundred  were  counted.  A  diligent  search 
through  the  adjoining  country  failed  to  reveal  any  further  traces 
of  them.  As  this  species  of  weed  is  particularly  prolific  in  (9er- 
mantown,  I  had  hoped  to  meet  with  other  larva:  of  the  same 
species.  Instances  have  occurred  in  the  writer's  experience,  and 
doubtless  in  tlie  experience  of  others,  of  comparatively  small 
scopes  of  country  yielding  ample  nourishment  to  hosts  of  larvie  of 
a  particular  species.  This  is  usually  noticeable  among  lepidop- 
tera,  whit'h  instinctively  deposit  tlieir  ova  either  in  single  clusters, 
or  in  small  collections  but  slightly  isolated  from  each  other. 
Vanessa  anliopa  affords  a  familiar  illustration  of  the  foregoing 
assertion. 

During  the  summer  of  1861, 1  daily  observed  in  a  grove  of  red 
maples  a  desperate  encounter  which  a  score  of  Cahnoma  scrutator 
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|>articolar  species  make  their  appearance  in  the  same  locality.  A 
combination  of  circumstances  exists  to  impose  an  effectual  check 
apon  the  undue  multiplication  of  insect  life,  where  nature  is  not 
interfered  with  by  man's  devices.  There  are  without  doubt,  in  the 
case  referred  to,  assignable  causes  for  such  an  undue  increase. 

Coming  back  from  this  digression,  the  larvse  of  Acronycta  con- 
tinued to  feed  during  the  entire  month  of  October  before  entering 
into  the  pupa  state.  As  a  matter  of  convenience,  many  were  taken 
home  by  the  writer,  placed  within  a  vivarium^  and  fed  indiscrimi- 
nately upon  the  leaves  of  various  species  of  Polygonum^  with 
remarkable  success. 

During  the  latter  part  of  the  feeding-time,  there  being  a  scarcity 
of  food  plants  in  the  immediate  neighborhood  in  which  he  resided, 
the  thermometer  indicating  a  rather  low  degree  of  temperature, 
hit  charges  were  uneared  for,  and  permitted  to  ramble  about  their 
caipe  for  days  without  suitable  and  wholesome  nourishment.  In 
this  predicament  many  passed  into  pupae. 

It  is  well  known  that  the  larva  of  this  species  constructs  a 
slightly  spindle-shaped  cocoon.  To  constitute  a  framework  for 
this  essential  covering,  it  places  itself  upon  a  small  branch  where 
there  is  an  abundance  of  leaves  at  convenient  distances  which  it 
onites  by  a  perfect  network  of  fibres,  stretching  from  leaf  to  leaf, 
or  from  stalk  to  leaves,  lengthening  and  shortening  as  necessity 
demands,  until  the  desired  configuration  is  assumed.  Within  this 
ftmcture,  after  the  lapse  of  a  definite  period,  it  passes  into  a 
chrysalis. 

Being  a  spinner  of  silk,  this  Noctuid  approximates  very  closely 
a  Bomhycid^  the  numerous  members  of  whose  family,  with  com- 
paratively few  exceptions,  are  cocoon-builders.  So  intimately 
rriated  to  this  family  is  the  genus  Acronycta^  that  it  has  been  re- 
tained in  the  tribe  Bomhycoides  of  Hiibner.  So  important  is  the 
habit  of  oocoon-manufacture,  that  it  constitutes  one  of  the  chief 
points  of  distinction  between  Nocturnal  and  Diurnal  Lepidoptera. 
For  a  species  that  has  been  proverbial  for  cocoon-making,  any 
marked  deviation  from  what  has  been  ordinarily  observed,  would 
excite  no  little  surprise,  and,  doubtless,  would  be  accepted  by  some 
who  are  slaves  to  their  prejudices,  with  considerable  hesitation. 

While  the  majority  of  my  larvsB  of  Acronycta  passed  through 
their  transformations  in  the  normal  manner,  at  least  three  without 
the  slightest  attempt  at  cocoon-making,  like  the  larva  of  Uiyreus 
3 
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Abbollii,  lay  upon  tbe  surface  of  the  soil,  &nd  after  a  period  of  five 
daye  entered  the  cbr; salia  form.  By  compariBon  with  cbrysalidea 
which  had  beeu  divested  of  their  silkeiyioTerings,  I  could  not  dia- 
cero  more  than  ordinary  variation.  These  chrysalides  developed 
into  male  moths. 

That  differences  occur  in  the  size,  shape,  and  color  of  cocoons, 
I  am  convinced  beyond  a  donbt.  The  surroundings  of  a  larva  and 
the  quantity -of  its  food,  have  much  to  do  with  the  size  and  con- 
figuration of  its  cocoonj  while  the  character  and  qoality  of  the 
food  aSect  the  color  of  the  same. 

Where  the  molecules  of  matter  that  enter  into  the  physical  com- 
position of  a  leai  maintain  a  nearly  perfect  stability,  by  under- 
going few  or  no  re-arrangements,  tbe  characteristic  color  will  be 
reflected.  Various  circumstances,  such  as  the  existence  of  an  acid, 
tend  to  bring  about  these  molecular  re-arrangements.  The  punc- 
ture of  a  leaf  by  a  Cynip,  and  the  want  of  healthy  action  therein 
by  inability  to  decompose  the  carbonic  acid  of  the  atmosphere,  are 
pi'oducing  causes. 

We  are  all  familiar  with  the  changes  which  leaves  undergo  in 
tlie  autumn  consequent  upon  the  diminished  flow  of  sap  into  their 
petioles,  and  the  somewhat  lessened  vigor  of  the  sun,  that  source 
of  life  and  light,  passing  ft'Om  green  to  black  through  tbe  transi- 
tional tints  of  yellow,  orange,  red,  and  brown. 

If  the  colors  of  leaves  are  determined  in  a  measure  by  molecular 
arrangements,  why  may  not  the  introduction  of  certain  kinds  of 


NATUBAX  80IBN0B8  OV  PHILADELPHIA.  27 

the  insect  to  carry  out  its  natural  instincts,  the  cocoon  of  the  same 
species  Taries  but  little,  if  at  all,  from  the  characteristic  type. 

It  is  well  known  that  birds  vary  their  styles  of  architecture  in 
comspondenoe  with  changes  in  their  environment.  What  Just 
reason  can  be  adduced  for  non-variation  in  the  cocoon-making  of 
sOk-spinners?  Primitively,  when  the  natural  sequence  of  events 
was  not  disarranged  by  the  devices  of  man,  a  remarkable  degree 
(^oniformitj, doubtless,  prevailed  in  ntV2t/2ca/ton  among  individuals 
of  the  same  species;  but,  latterly,  with  some  exceptions,  however, 
varieties  do  occur  which  betray  such  marked  deviations  from  ordi- 
isrj  types  that  to  the  most  experienced  and  critical  eye  they  seem 
ftsmped  with  a  newness  of  design  truly  astonishing.  In  the 
shsence  of  positive  evidence  per  contra,  they  might,  with  some 
iiiow  of  reason,  be  attributed  to  the  workmanship  of  essentially 
diilbrent  species  of  unknown  habits. 

Stidders  for  the  doctrine  of  never-varying  instinct  as  determin- 
iag  and  controlling  the  actions  of  the  feathered  creation  in  oppo- 
sition to  intelligent  reason,  would  easily  persuade  themselves,  no 
doubt,  that  perceptible  differences  did  not  occur,  and  would  argue 
that  the  same  species  manufactured  the  identical  style  of  nest  in 
these  latter  times  as  in  the  beginning,  in  the  face  of  the  strongest 
srray  of  eyidence. 

Instances  of  variation  have  been  recorded  in  ornithological 
fitcratare.  The  writer  has  noticed  in  the  Proceedings  of  the 
Philadelphia  Academy  of  Natural  Sciences,  a  remarkable  devia- 
tioo  fix>n  the  typical  nest  in  the  case  of  Sayornis  fuscus,  Baird, 
so  striking  and  marked  as  to  elicit  considerable  astonishment,  but 
hascd  apon  the  most  satisfactory  and  positive  evidence. 

If  changes  be  introduced  into  the  environment  of  a  species  of 
acis,  by  the  arts  of  civilized  life  or  otherwise,  sufficiently  potent  to 
iMpreae  its  sensorium,  so  as  necessarily  to  lead  to  changes  of  habit 
^lereby  a  continuance  of  the  species  is  provided  for,  and  the 
eziating  harmony  of  a  moiety  of  creation  remains  undisturl)ed, 
the  argament  is  irresistible,  that,  in  localities  where  the  food-plant 
or  plants  of  a  larva  have  disappeared  through  human  civilization, 
or  defeat  in  the  plant's  ^^  struggle  for  existence,'' being  supplanted 
by  another  better  adapted  to  the  new  conditions  of  life,  the  insect 
iisdf  will  either  succumb  or  adapt  itself  to  the  altered  phase  of 
si&urs. 
Such  facts  as  this  hypothetical  case  presupposes,  have  fallen 
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under  my  notice.  Eaclet  imperialis,  Hiibner,  was, «  few  years  ago, 
always  to  be  looked  for  upon  coniferous  plants.  During  tbe  last 
tbree  years  bnt  few  individuals  have  been  observed  upon  plants  of 
this  fsmily  ;  for  every  one  feeding  tbereon,  scores  have  been  taken 
from  Acer  rt^)rum  and  A.  aoccharinum ;  occasionally  from  the  En- 
gltsb  walnut,  Juglana  regia.  CUheronia  regalia,  Fabr.,  upon  Acer 
rubrum.  Platysamia  cecropia  upon  Ribes  rubrum,  Acer  rubrum, 
A.  saccliarinum,  And  Pyrua  mains.  Other  examples  might  be  cited, 
but  enough  have  been  adduced  for  tbe  writer's  purposes.  In  tha 
cases  of  regalis  and  imperialis,  alterations  in  larval  stmctare 
have  occurred,  as  diminution  iu  size,  smaller  development  of  spini- 
ferous  tubercles,  color  variations  to  a  limited  degree  ;  and  in  case 
of  imperialis  particularly,  comparative  amoothness  of  body,  very 
few  hairs  being  noticeable.  Still  further  changes  have  been  ob- 
served. It  is  stated  in  books  that  many  larvie  which  enter  the 
ground  preparatory  to  assuming  the  chrysalis  form,  ordinarily 
construct  earthen  cells  which  they  line  with  a  thin  layer  of  silk, 
and  subsequently  cost  with  a  varnish-like  secretion,  to  render 
them  imper\'ious  to  water.  That  this  is  only  occasionally  so,  I  am 
satisfied  from  years  of  experience.  That  regalia  and  imperialiB 
enter  the  ground  is  tbe  common  experience  or  lepidopteriets ;  but 
it  is  Hot  neueeaarily  so.  In  many  inetRnceftj  I  htiye  witneesed  tUe 
change  elTtcleil  near  the  surfaoe  of  the  S()il,  within  a  alight  cavity  , 
whiL'li  the  larva!  by  llicir  motions  hud  created, and  with  considerable  j 
portions  of  the  upper  surfaces  exposed.     Again,  the  change  lias  I 
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species  operate  to  produce  functional  changes  within  its  economy, 
tlie  rare  occorrence  of  a  cocoon-making  species  laying  aside  this 
hitlierto  sapposed  indispensable  habit,  becomes  divested  in   a 
■leasare  of  the  mystery  which  envelops  it,  without  losing  any  of 
ito  interest. 

To  assign  a  caose  for  this  anomalous  natural  occurrence  shall 
be  my  aim.    In  a  series  of  experiments  which  I  recently  conduct- 
ed of  starring  larvae  to  ascertain  the  effects  produced  upon  their 
seonomy,  I  have  been  led  to  observe  that  in  cases  effectually  ac- 
sooiplished,  there  is,  besides  a  remarkable  diminution  in  natural 
Jktj  in  cocoon-producing  species,  as  Cecropia,  Polyphemus,  etc., 
a  considerable  saving  of  silk.    Last  year  I  produced  cocoons  of 
Poljpliemas,  three-quarters  of  an  inch  in  length,  by  less  than  one- 
kalf  in  thickness.    The  flies  which  emerged  from  these  cocoons 
ired  1  j  inches  in  expanse  of  wings.    In  the  generality  of 
males  were  the  result  of  starvation. 
This  last  year  I  fed  a  number  of  Cecropia  upon  the  leaves  of  our 
Sfdinaiy  red  currant.    One  of  the  cocoons  which  I  gathered  was 
Ins  than  one  inch  in  length  with  a  thickness  of  one-half  inch. 
PlRNipted  by  curiosity,  I  tore  the  cocoon  open  and  discovered  that 
*  Ike  larra  had  been  ichneumoned.    In  the  place  of  a  chrysalis  was 
the  black  cylindrical  cocoon  such  as  we  ordinarily  find  in  such 
The  larva  had  undergone  its  skin  shedding,  as  evidenced  by 
Ike  dried  inverted  skin  which  was  shoved  into  one  corner  of  the  co- 
in this  cassi,  the  larva,  being  weakened  and  diseased  by  the 
of  an  internal  foe,  had  not  the  material,  or  the  power,  to 
^mct  the  characteristic  type  of  cocoon.   In  the  case  of  Polyphe- 
■■i  adrerted  to,  scarcity  of  food,  and  of  an  innutritions  character 
■  tie  hargain,  had  reduced  the  insect  to  a  condition  which  ren- 
iend  it  powerless  to  produce  the  typical  form. 
May  not  the  stinting  process  which  necessity  compelled  me  to 
with  some  larvae  of  Acronycta,  have  had  the  effect  of  deter- 
the  acquired  habit  which  has  been  noticed  ?    The  silk-pro- 
iKisg glands  of  Acronycia^  in  consequence  of  a  diminished  supply 
tf  afinent,  were  not  provided  with  the  requisite  material  for  the 
of  silk,  there  being  a  bare  sufficiency  of  food  to 
starvation  to  the  insect.    These  silk  organs  are  most  de- 
at  the  period  when  the  insects  approach  their  pupa  state ; 
III  vith  the  larvse  of  Psychidasj  Tortricidm^  and  Lasiocampidas^ 
%if  are  already  active  during  the  early  epochs  of  life.    As  the 
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necessity  for  their  use  mainly  oocars  in  the  interval  between  the 
lost  skin  moulting  and  assumption  of  the  pupa  form,  they  would 
attain  during  this  period  their  fonotional  maturity.  There  may 
be  instances  where  growth  has  received  a  check  through  adveree 
climatic  influences  or  otherwise,  and  the  fanctional  actirity  of 
these  glands  has  been  early  attained.  If  in  Acronyda  the  mature 
stage  had  been  reached,  and  the  nutriment  provided  wm  insuffi- 
cient to  maintain  both  the  life  of  the  larra  and  the  fnnctioaal 
activity  of  the  glands,  it  seems  evident  that  the  most  vital  organs 
would  be  sustained  at  the  hazard  of  those  less  vital. 

In  larvse  which  do  not  manufacture  cocoons  the  aitk-bearing 
glands  exist,  but  so  reduced  in  size  that  they  are  functionally  use- 
less where  great  quantities  of  silk  are  required.  It  is  true  these 
larvK  manufacture  eilk,  but  in  such  exceedingly  limtte<1  quantitiea 
as  to  be  of  little  or  no  service  for  cocoon -making.  The  Diumals, 
as  is  well  known,  are  able  to  spin  several  strands,  by  which  they 
suspend  and  engirdle  themselves  when  about  to  pass  into 
chrysalides.  Some  moths  of  the  great  &mily  Bombycidte  make 
DO  cocoons,  but  these  are  the  exceptions  rather  than  the  rule. 
The  major  part  of  them  are  cocoon-buildera.  While  some  con- 
struct the  merest  apology,  others,  Cecropia,  for  example,  attain 
to  the  highest  perfection  in  the  art.  The  Arctians  produce  very 
little  silk  in  comparison  with  Cecropia ;  their  silk-bearing  glands 
being  necessarily  small.  The  larva  of  Arctia  achaia,  Qrote,  apins 
a  very  thin  web  of  a  drab  color,  through  which  the  chrysalis  is 
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aad  Bombjoids  of  N.  A.''  Having  taken  a  number  of  larvse  of 
Armd^nis  picta^  Packard,  on  the  9th  of  May,  1870,  near  San 
Francisco,  he  placed  them  in  a  box,  and  furnished  them  with  a 
pIcDtifiil  supply  of  their  appropriate  food  for  two  weeks.  They 
declined  to  eat,  however,  and  remained  thus  for  a  period  ex- 
ceeding three  months,  when  they  passed  into  chrysalides,  a  few 
withoot  spinning  cocoons.  The  remainder,  as  though  all  the 
moisture  in  the  body  had  been  eliminated  during  their  protracted 
frst,  wove  a  very  thin  open  white  web,  dotted  with  minute  glisten- 
ing beads  like  tiny  dew^lrops.  Here  there  can  be  no  doubt  as  to 
the  part  which  lack  of  nutrUion  has  played.  If  these  examples  of 
almost  complete  starvation  had  appeared  late  in  the  season,  the 
would  have  been  attributed  in  a  measure  to  climatic  infiu- 
;  but,  in  the  language  of  Mr.  Stretch,  they  were  brought 
about  ^  in  the  height  of  summer." 

Some  few  of  the  Bombycidse  are  not  cocoon-builders,  but  merely 
pass  into  chrysalides.  On  the  principle  that  these  are  the  modi- 
fied descendants  of  pre-existent  forms  that  possessed  the  habit, 
we  are  prepared  to  explain  very  much  of  the  mystery  which 
cnv^ops  Acronycta  and  Arachnis.  This  acquired  habit  upon 
tke  part  of  each,  if  permitted  to  bear  offspring,  would  no  doubt 
react  favorably  in  the  line  of  higher  development.  At  this  point 
a  few  hints  upon  the  present  natural  arrangement  of  lepidopterous 
b!St  upon  this  planet  can  not  be  amiss. 

Among  Lepidoptera  the  Bhopalocera  constitute  the  highest 
^fivisioD  of  the  suborder.  The  arrangement  of  A.  S.  Packard,  Jr.,  in 
his  ^  Synthetic  Types  of  Insects,"  seems  to  countenance  no  other 
idea.  The  Heterocera  embrace  all  that  were  formerly  known  as 
Cvepascnlar  and  Nocturnal  Lepidoptera.  These  terms,  with  that 
of  Diomal,  which  were  once  applied  to  the  entire  suborder,  though 
strictlj  unnatural,  subserve  a  good  purpose. 

This  arrangement  harmonizes  in  a  measure  with  their  natural 
in  time.  If  the  highest  types  of  life  are  the  modified  de- 
of  pre-existent  forms,  then,  from  an  evolutionary  point 
of  Tiew,  Butterflies,  which  are  assumed  to  be  pre-eminent  among 
Lepidoptera,  have  sprung  from  the  Bombycidas,  There  has  un- 
doubtedly been  a  gradual  succession  from  certain  Nocturnals  to 
Diomjds. 

There  seems  to  be  a  tendency  now-a-days  upon  the  part  of 
natormlists  to  refer  the  entire  animal  creation  to  a  primordial 
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form — the  Protamceha  of  Heckle,  from  which  has  been  reached 
through  eniUesB  ramifications  the  present  regime. 

That  our  myriad  forma  of  Butterflies  have  arisen  from  a  single 
form  in  a  uniform  direction,  is  an  bypotheala  that  cannot  be  enter- 
tained, in  view  of  the  array  of  evidence  to  the  contrary.  They 
have  certainly  reached  their  present  atalua  by  several  roads ;  but 
assumed  in  their  entirety,  there  can  be  no  question  about  their 
evolution  from  the  Bombyddm. 

The  Sphinges  have  been  possibly  reached  from  a  Trichopterous 
form  through  the  Noeluidx  and  BombycidK.  Although  tbia 
family  does  appear  to  hold  an  intermediate  position  to  Diurnals 
and  Noctumnls,  and  would  seem  to  form  a  principal  link  in  the 
chain  which  has  led  to  the  former;  still  tlie  absence  of  any  positive 
testimony  upon  this  subject  effectually  precludes  any  such  ar- 
rangement. Were  this  the  road  by  which  the  higher  types  have 
been  reached  through  the  play  of  natural  forces,  we  should  expect 
to  meet  some  of  the  old  landmarks,  or  to  see  in  existing  forms 
some  proofs  thereof. 

The  MgeridK  must  also  be  traced  back  to  a  pre-ezistent  Cad- 
dice-fly.  In  their  general  form,  In  the  outline  and  the  trauspa- 
rency  of  their  alar  appendages,  in  their  manner  of  flight,  and  the 
time  of  the  day  when  they  are  most  active,  the  JEgeridte  approxi- 
mate the  Uymenaptera.  The  genus  Trochilium^  of  this  family,  re- 
sembles in  all  tlie  above  particulars  many  of  our  ordinary  Mem- 
branous-winged insects.    While  this  family  undoubtedly  leads  for- 
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oniim^  etc,  remarkable  gradations  can  be  established.  The 
bigbest  perfection  in  the  art  of  cocoon-manufacture  is  attained  by 
members  of  the  old  Linnsean  genus,  AtlacuB,  Between  the  lowest 
moths  and  the  lowest  type  of  butterflies  a  wide  gulf  intervenes. 
This  is  bridged  over  by  many  small  genera,  which  enable  us  to 
reach  the  latter  by  a  slightly  circuitous  course.  Leaving  out  the 
genus  AUacus^  there  seems  to  be  a  more  nearly  continuous  route. 
May  not  certain  members  of  this  genus  constitute  the  extreme 
limits  of  one  or  more  branches  of  the  great  tree  of  lepidopterous 
life 

The  small  loop  by  which  a  Papilio  or  a  Vanessa  suspends  itself  to 
a  sopport,  when  about  to  pass  into  a  pupa,  and  the  girdle  which 
it  throws  around  the  middle  of  its  body  to  prevent  unlimited  and 
ondue  motion  whereby  injuries  are  prevented,  are,  it  seems  to  me, 
bat  the  last  traces  of  the  cocoon  witli  which  in  primitive  times  it 
was  wont  to  inclose  itself.     Indeed,  there  is  a  Brazilian  moth  of 
the  sobfamily  Tineina  which  swings  itself  from  a  twig  by  means 
of  a  compound  silken  thread,  thus  imitating,  though  on  a  grander 
scale,  many  of  our  Papilionidee^  after  which  it  spins  a  cocoon,  a 
perfect  network  of  fibres,  so  loosely  arranged  that  the  chrysalis 
may  be  discerned  in  all  the  distinctness  of  its  parts.    In  this  in- 
stance, the  sole  object  of  the  cocoon,  if  there  can  be  no  impro- 
priety in  recognizing  it  as  such,  is  not  to  protect  its  inmate  from 
the  inclemency  of  the  weather,  but  to  be,  as  it  were,  a  domicile  in 
which  the  almost  immobile  pupa  can  sleep  until  it  wakens  to  new- 
ness of  life.     In  point  of  utility  this  cocoon,  judging  from  the 
laxity  of  its  formation,  is  but  little  superior  to  the  slight  silken 
eoTering  with  which  some  of  our  earth-seekers  line  their  cells. 
Aluciia  porectella  builds  a  somewhat  similar  cocoon ;  but  its 
beautiful  network,  rivalling  in  beauty  the  mechanism  of  art,  is 
hidden  away  within  curled-up  leaves,  or  underneath  them.     There 
is  a  very  close  resemblance  in  the  cocoons  of  the  above  two  spe- 
cies.    While  the  Brazilian  larva  utterly  discards  all  extraneous 
objects  which  would  mar  the  beauty  and  transparency  of  its  house, 
Alucita  porectella^  for  some  unknown  reason,  selects  a  leaf  as  a 
basis  whereon  to  build  its  showy  fabric,  a  very  common  occur- 
rence.    As  far  as  my  knowledge  extends,  these  are  the  only  two 
species  of  the  family  to  which  they  belong  that  do  not  construct 
cocoons  of  ordinary  compactness.     In  Alucita^  this  marked  loose- 
ness is  iu   a  great  measure  atoned  for  by  the  leafy  envelope 
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referred  to.  Why  tliia  deviation  from  what  is  usurI  in  the  case  of 
the  Brazil iaa  speciea?  The  conclusion  is  uot  far-fetched.  There 
seems  to  )>e  a  tendeucy  towards  the  nbandonment  of  a  habit  wliidi 
has  been  proverbial.  What  the  circumstances  are,  which  aie  de- 
termining this  change,  it  is  not  easy  to  divine.  In  this  ulimnte 
cocoons  Berve  to  protect  their  inmates,  when  placed  in  exposed 
situations,  from  undue  moisture.  Experience  has  shown  that  they 
are  capa1>le  of  enduring  with  impunity  a  high  degree  of  cold. 
Successive  altcmationa  of  temperature  fVom  eohl  to  warm,  and 
Dice  versa,  are  accompanied  by  injurious  effects.  In  tropical 
countries  where  the  year  is  divided  into  two  seasons,  the  wet  luid 
the  dry,  it  is  during  the  latter  that  the  larva  changes  and 
pares  for  a  winged  existence;  consequently,  the  necessity 
cocoou-makiug  does  not  exist. 

The  cocoon  being  of  little  service  to  this  Brazilian  larva,  other 
than  as  a  suitable  and  comfortable  support,  being  a  relic  of  the 
past,  will  doubtless  in  time  he  abandoned.  The  insect  will  by  de- 
grees adapt  itself  both  structurally  and  functionally  to  the  new 
conditions  of  its  enoironmenl,  and  support  itself  by  a  girdle  like 
that  of  the  Papilionidas. 

If  butlerllics  have  been  evolved  from  moths,  we  should  expect 
to  find  some  evidences  of  the  fact,  if  not  in  the  forms  of  existing 
species,  at  least  to  a  certain  extent,  in  the  gradations  which  can  be 
established  between  cocoon-manufaetnre  anil  the  almost  complete 
abandonment  of  the  art,  save  in  a  rudimentary  state,  if  tlie  gtrdle- 
like-support  of  the  Pnpilionidte  and  others  can  be  construed  aa 
the  traces  thereof.  If  moths  nre  the  parents  of  butterflies,  an  ex- 
amination into  the  past  history  of  our  globe  as  contained  in  its 
rock-structure,  ought  to  afford  some  confirmatory  evidence.  We 
should  expect  to  meet  with  some  traces  of  moths,  as  proofs  tliat 
they  were  the  earliest  lepidopterous  life  that  inhabited  this  globe, 
A  review  of  pal  icon  to!  og  leal  literature  upon  this  subject  dissi- 
pates all  suppositions  to  the  contrary. 

In  the  iron-stone  concretions  from  the  Carboniferous  Iwds  of 
Morris,  Illinois,  besides  the  remains  of  Neuroptera  proper  and 
Pgfiudo-neuroptera^  there  have  been  discovered  two  other  forms 
of  extinct  articulate  life.  Xatnmlists  have  described  one  form  as 
a  centipede,  the  other  as  a  caterpillar  of  a  moth;  the  caterpillar 
was  referred  to  the  family  of  ArctTana  to  which  our  woolly 
belong.    As  to  the  propriety  of  so  doing,  Mr.  Scudder,  of 
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entered  a  protest.  To  this  distinguished  entomologist,  they  have 
ererj  appemrance  of  worms.  Leaving  this  form,  therefore,  as  un- 
latislactory  for  our  present  purpose,  another  advance  in  time 
brings  OS  to  the  Jorassic  period,  where  more  reliable  information 
Is  awaiting  ns.  In  Europe,  where  the  formations  characterizing 
tiiis  period  are  developed  on  a  singularly  grand  scale,  but  two  forms 
of  CEitinet  Lepidoptera  have  been  discovered  to  my  knowledge^  and 
these  are  a  moth  pertaining  to  the  lowest  family,  the  Tineida^  of 
which  the  clothes-moth  is  a  well-known  example,  and  a  Sphinx. 

In  an  uninhabited  region  beyond  the  Rocky  Mountains,  near 
the  anion  of  the  White  and  Green  Rivers,  Colorado,  exists  a  de- 
posit, probably  far  richer  in  insect  remains  than  that  of  CEningen 
in  Germany.  In  two  localities  separated  by  a  scope  of  country 
about  sixty  miles  wide,  called  by  Prof.  William  Denton,  Chagrin 
Tallej  and  Fossil  Canon,  considerable  remains  have  been  found. 
It  is  pecaliariy  interesting  that  these  two  regions  have  every  indi* 
cation  of  being  distinct;  the  ants,  the  moth,  and  the  thrips,  near- 
ly all  the  small  coleoptera,  and  the  bulk  of  the  diptera,  come  from 
Fossil  Canon ;  while  the  larva  are  restricted  to  Chagrin  Yalley. 

While  no  definite  conclusion  can  be  arrived  at  respecting  the 
age  of  the  beds  in  which  these  remains  are  found,  there  can  be 
little  hesitancy  in  assigning  them  to  the  Tertiary  epoch.  Profes- 
sor Denton  afQrms  them  to  be  at  least  as  old  as  the  Miocene.  As 
far  as  onr  present  knowledge  extends,  the  great  Tertiary  epochs 
pre-eminently  above  all  others  in  their  yield  of  fossil  lepidop- 


In  confirmation  of  my  position  that  butterflies  are  a  higher  type 
of  Lepidoptera  than  moths,  the  former  being  the  modified  descend- 
aats  of  the  latter,  through  several  lines  of  development  which  had, 
during  «ons  of  cycles,  gradually  almost  entirely  lost  their  cocoon 
■aking  propensities.  Palaeontology,  the  key  which  has  unravelled 
so  many  mysteries  in  biological  science,  lends  its  all-potent  infiu- 


It  has  been  seen  that  the  earliest  of  moths  of  which  the  globe 
any  record,  belongs  to  the  TineidSy  the  lowest  family  of  Le- 
pidoptera. This  is  what  our  theory  presupposes.  As  the  larvae 
of  these  moths  generally  construct  at  the  present  day  cocoons  of 
reoiarkable  compactness,  analogy  would  seem  to  argue  a  nearly 
similar  habit  in  their  early  progenitors  of  the  dark  days  of  the  Juras- 
nc  period.    If  it  were  possible  to  bring  the  cocoons  of  species  so 
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widely  separateil  in  time  into  juxtaposition,  perceptible  ditttr- 
ences  no  doubt  would  be  noliMd.  Allowing  for  variation  at  the 
ordinarj'  rate  of  increase,  during  the  immensity  of  time  tliat  has 
elapsed  since  the  Jurassic  lineid  flourished,  tlie  contrast  woidd 
be  astounding.  While  variation  progresses  in  some  species  of 
animals  by  the  com^laiit  addition  of  infinites!  mally  small  in- 
crements, which  are  seen  after  the  lapse  of  indefinite  periods  of 
time,  there  are  other  species  which  have  maintained  their  own 
with  comparatively  few  and  trifling  changes  of  eharacier,  from  the 
early  dawn  of  Silurian  times  down  to  the  present  moment.  The 
7'erebrattila  of  our  seas,  closely  resembles  its  most  distant  kin. 
Why  may  not  the  line  which  has  terminated  in  our  typical  Tineidt, 
have  been  marked  by  a  similar  uniformity  of  structure  and  habits? 
Other  lines  of  growth  may  have  led  from  these  ancient  Tineidg 
to  our  highest  types  of  cocoon-bnilders,  through  which  in  course 
of  time  our  bntterflies  and  sphinges  were  evolved. 

If,  as  hasbeenpreviously  remarked,  the  habit  of  cocoon-building 
originated  in  the  necessity  of  the  times,  as  a  means  of  protecting 
the  builder  against  undue  moisture,  rather  than  a  low  degree  of 
temperature,  then  we  should  expect  to  meet  in  the  history  of  those 
early  times,  some  conBrmatory  facts  which  would  add  further 
Units  to  the  chain  of  argument  which  has  been  assumed  to  prove 
that  the  line  of  development  has  been  from  Nocturnal  lepidoptera 
to  Diurnal. 

Respecting  the  climate  which  prevailed  upon  the  globe  wh«n 
the  Jurassic  tineid  and  Sphinx  flourished,  no  facts  associated 
with  the  geographical  distiibution  of  species  have  been  ascertained, 
that  uphold  the  idea  of  a  diversity  of  zones,  such  as  now  exists. 
The  facta  sustain  the  view  that  the  climate  of  the  Arctic  during 
tliis  period  was  at  least  warm -temperate.  The  presence  of  Bclem- 
niles  jiamillostie  and  Anmoniles  biplex,  or  some  closcly-rebited 
species,  according  to  the  authority  of  Dana,  in  the  Arctic,  the 
Andes  of  South  America,  and  Europe,  indicates  a  remarkable  uni- 
formity of  climate  over  the  globe, 

The  character  of  the  plants  which  then  existed  affords  a  cogent 
reason  for  believing  that  a  moist  climate  prevailed.  Experience 
has  taught  us  that  Conifers  and  trees  allied  to  Yucca  and  ifro> 
melia,  Equisela  and  Ferns,  do  best  where  the  soil  possesses  much 
moisture  and  the  climate  is  uniform.  The  gigantic  Cimi/ers  of 
■Wustern  North  America,  and  the  tree-ferns  of  the  East,  attain 
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their  greatest  grandeur  where  nature  abundantly  waters  the  lap  of 
earth.  Such  being  a  true  statement  of  facts,  as  at  present  existing, 
what  must  have  been  the  condition  of  the  earth  and  atmosphere 
IB  thoee  early  days  to  which  we  have  previously  referred,  to  have 
firen  rise  to  such  proAise  and  rank  vegetation  ?  The  atmosphere 
most  have  been  deeply  surcharged  with  aqueous  vapor,  which  was 
ikeqnently  condensed  into  rain  and  precipitated  in  torrents  upon 
tbeemrth. 

The  Tineina  are  the  smallest  of  the  small  among  the  Lepidop- 
tcra,  and,  perhaps,  the  most  eccentric  in  their  habits  of  life.  The 
bnre  also  vary  in  their  habits :  some  feed  in  the  open  air ;  others 
ii  foUed-op  leaves;  others  are  miners,  some  case-bearers,  and 
feed  upon  clothes  or  the  lining  of  upholstered  articles. 
can  be  no  doubt  that  the  situations  in  which  the  larvae  are 
tend  are  well  adapted  to  conceal  such  tender  creatures  from  the 
i^wcity  of  vigilant  foes.  The  cases  which  these  larvae  construct 
witii  so  much  taste  and  skill,  after  having  sheltered  their  fragile 
Anas  during  the  period  of  feeding,  serve  by  slight  additional  im- 
pnyremeots  to  become  fit  dwelling  places  for  pupae  while  preparing 
fer  winged  existence,  by  affording  comfortable  shelter  from  in- 
denent  weather. 

Whether  there  existed  forms  closely  allied  in  habits  to  Tinea 
iapfizellaj  T.  pellionella^  and  T.  crinella^  that  feed  upon  carpet, 
tethers,  furs,  and  skin,  at  present,  palaeontology  must  bear  answer. 
il  is  eirident  that  the  majority  of  the  species  that  flourished  during 
kges  were  vegetarians,  and  plied  their  gastronomic  art  within 
sheltering  leaf  or  case.  During  this  epoch  there  flourished 
genera  of  Ferns,  CycadSj  Conifers,  and  several  species  of 
Eqmaeium^  materially  dissimilar  to  any  existing  forms. 
If  there  were  Tineids  that  subsisted  upon  feathers,  and  such 
mt  present,  they  were  conspicuously  few  in  number  and 
to  restricted  areas.  The  Portland  dirt-bed  has  yielded 
of  fourteen  species  of  mammals  that  have  been  referred 
■ostlj  to  the  marsupials,  and  but  one  or  two  to  the  non-marsupial 
teec^toom.  These  mammals  were  associated  with  remains  of 
life.     These  tacts  encourage  the  idea  of  a  possibility  of  hair- 


This  period,  being  preeminently  one  of  reptiles,  when  the  gigantic 
liyed  and  delighted  in  their  carnivorous  exploits,  could 
hJiTe  witnessed  any  remarkable  development  of  moths. 
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Tegetation  of  a  particular  cUaracter  being  very  proliAc  then,  tb^re 
is  ground  for  believing  that  an  excess  of  Tineid*  of  lierliivurons 
habits  would  have  been  lietter  adapted  to  the  existing  condition 
of  things. 

As  living  Tirteids,  so  far  as  I  am  conversant  with  their  history, 
only  attack  woollen  stuffs,  furs,  feathers,  etc.,  when  stripped  from 
tbeir  rightful  proprietors,  and  not  when  constituting  their  living 
vesture,  analogy  would  expect  a  similar  exhibition  of  character 
Upon  the  part  of  their  remote  progenitors.  The  fur  of  dead  ani- 
mals is,  however,  utilized  while  also  remaining  intact. 

Many  of  our  living  larval  Tineids  construct  cases  into  which  they 
retire  and  which  they  bear  with  them  from  place  to  place,  when  they 
do  not  otherwise  tunnel  the  leaves  of  their  favorite  food-plants. 
There  can  be  no  impropriety  in  presuming  the  existence  of  similar 
habits  upon  the  part  of  their  distiuit  ancestors.  The  warm  tem- 
perate climate  which  prevailed  during  the  Jurassic  epoch,  with  ita 
excessive  moiBtiire  and  humid  atmosplieve,  offers  a  weighty  argu- 
ment in  favor  of  cocoon,  or  rather  case- builders. 

Lepiiloptera,  as  a  rule,  are  exceedingly  delicate  and  fragile 
beings,  very  liable  when  life  is  extinct  to  speedy  deoompositioD. 
Therefore,  it  is  not  to  be  wondered  at  that  their  remains  are  not 
found  in  greater  abundance.  When  we  reflect  that  there  have  been 
many  alterations  of  level  since  the  day  when  the  Jurassic  fauna 
flourished,  it  is  highly  probablethat  many  forms  have  irrecoverably 
perished.  But  when  the  rock-structure  of  the  globe  is  better 
known,  new  forms  may  come  to  light,  which  will  doubtless  help  to 
fill  up  existing  gaps  in  the  chain  of  historical  sequence. 

The  presence  of  a  Sphinx  with  moths  that  occupy  so  low  a  posi- 
tion in  the  order  as  Tineids,  is  a  remarkable  coincidence,  and  would 
seem  to  require  a  different  explanation,  in  view  of  the  then  existing 
aspect  of  affairs,  than  the  one  which  I  have  endeavored  to  establish. 
If  future  explorations  and  discoveries  should  fail  to  reveal  the  ex- 
istence of  lepidoptcrous  life  further  back  In  time,  or  the  esistenoe 
of  intermediate  forms  to  the  Tineidn  and  Sphinges,  it  is  almost 
impossible  to  resist  the  conclusion  thai  these  forms  originated  al- 
most synchronously  from  some  lower  forms  of  articulate  esistenco; 
In  other  language,  that  they  are  branches  from  a  common  scion  or 
slock.  It  seems  to  be  more  in  harmony  with  kuowu  facts  to  con- 
sider the  Sphinges  to  have  been  the  modified  descendants  of  some 
pre-existeut  Sombyc-id,  the  latter  of  a  Nocluid,  etc.,  and  to  await 
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the  fiirther  developments  of  pabeontological  science  in  confirma- 
tioB  of  this  position. 

As  previoosl J  remarked,  there  has  been  found  in  the  Carboniferous 
strata  of  Morris,  Illinois,  a  larva  that  has  been  referred  to  the 
Arctians  or  woolly-bears.  Granting  the  truth  of  this  identification 
lor  the  sake  of  argument,  the  period  of  time  that  has  elapsed  since 
the  Carboniferons  arotian  flourished,  down  to  the  ushering  into 
existence  of  the  Jurassic  sphinx,  has  been  ample,  no  doubt,  for  the 
gradual  evolution  of  an  Arctian  into  a  Sphinx  through  inter- 
mediate forms.  The  fact  that  Tineid8  are  not  found  in  Carbon- 
iferous strata  is  no  argument  for  their  non-existence.  If  the 
TineidM  of  those  early  days  had  many  points  in  common  with  ex- 
isting types,  it  is  only  under  the  most  favorable  conditions  that 
parts  of  them  could  be  preserved. 

That  these  conditions  did  not  exist  during  the  Triassic  period, 
is  inferred  from  our  knowledge  of  the  disturbances  which  took 
place  in  America,  and  the  shallow  basins  both  of  fresh  and  salt 
water  that  existed  in  foreign  localities  where  this  formation  is  de- 
vdoped.  Evidences  of  disturbance  occur  in  this  country  in  the 
tilted  and  displaced  condition  of  the  beds  constituting  the  forma- 
tioD.  This  tilting  is,  doubtless,  due  to  mechanical  force,  very 
gradual  in  its  action.  Still  further  evidence  exists  in  the  profound 
subsidence  which  has  been  shown  to  have  been  in  progress  in 
regions  of  depression,  occupied  by  the  strata.  Such  a  subsidence 
would  obviously  have  brought  a  strain  upon  superincumbent  beds, 
and  sooner  or  later  would  have  produced  fractures  and  disarrange- 
■ent.  ^  The  injection  of  igneous  rocks  which  have  intersected  sand- 
stone strata,  affords  still  another  proof.  In  our  Triassic  regions, 
lodLS  of  igneous  origin  are  intimately  connected  with  rocks  of 
aqoeons  origin.  Throughout  most  of  the  European  sandstones 
and  marls  of  this  period,  the  occurrence  of  ripple-marks,  rain-drop 
impressions,  and  cracks  from  drying,  plainly  show  that  the  strata 
are  of  shallow-water  and  mud-flat  origin ;  and  the  salt  which  has 
been  found  and  referred  thereto,  points  to  the  existence  of  flats  that 
were  exposed  to  occasional  inundations  of  the  sea,  where  the  salt 
water  underwent  evaporation. 

It  is  evident  that  in  America  where  the  greater  disturbance  of 
tlie  strata  has  occurred,  as  indicated  above,  such  light  and  airy 
oreatores  as  moths  would  stand  but  a  slim  chance  of  leaving  the 
slightest  vestiges  of  their  remains  imbedded.    The  tilting  and 
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Bubsidence  alluded  to,  combineil  with  the  metamorphic  character 
Imposed  iipou  many  etrAta  by  the  injection  of  trap  in  a,  state  of 
igneous  fluidity,  if  lepidoptcrous  life  then  existed,  liarc  either  com- 
plexly removed  it  from  our  reach,  or  obliterated  every  trace  of 
remains  once  preserved. 

In  Europe,  wheu  we  talce  into  consideration  the  areas  in  which 
these  liL'ds  were  deposited,  we  are  not  surprised  at  the  abseiii.e  of 
traces  of  Icpidoplerous  life.  Being  shallow  basins  of  fresh  wat«r, 
with  mitd-flat  margins,  and  occasional  flats  submerged  by  inun- 
dations of  salt  water,  we  should  not  expect  to  meet  with  lepidojv 
teroiiB  life.  It  is  only  tn  such  localities  that  we  should  look  for 
the  remains  of  neuropterous  insects.  It  is  a  remarkable  fact  that 
the  only  fossil  insect  thus  far  observed  is  the  larva  (or  exiiviie  of 
the  larva)  of  a  neuropter,  related  to  the  genus  Ephemera,  which 
was  found  in  the  shales  at  Turner's  Falls,  on  the  Connecticut 
Itiver,  and  descrihetl  by  Prof.  Ilitohcock.  The  impressions  of  the 
feet  of  insects  found  in  the  sandstones  of  the  Connecticut  River 
valley,  were  undoubtedly  of  neuropterous  and  crustaccous  char- 
acter. 

Unless  the  advent  of  the  Tinetds  dates  further  back  in  time  than 
the  Jurassic,  allowing  the  family  to  be  the  lowest  of  the  Heterocera, 
we  have  the  simultaneous  origin  of  insects  as  low  in  the  scale  of 
creation  as  these,  with  others,  the  Sphinges,  which  mark  a  pre- 
eminently higher  type  of  development,  unless  it  Can  be  shown, 
which  is  esceedingty  uncertain,  that  the  former  claim  priority  of 
birth,  and  constitute  the  immediate  and  proximate  ancestry  of  tlie 
latter.  The  chapters  of  the  Stone  Book  of  Nature,  so  far  as  they 
are  perusable,  do  not  reveal  any  such  history.  The  intennediate 
links  by  which  the  chain  of  existence  from  Tinetds  passes  into 
Sphitigca,  are  missing,  and  doubtless  will  never  be  restored.  If 
Tineide  have  passed  directly  into  the  Sphinges,  woa\A  not,  unless 
our  present  types  are  the  degenerate<l  forms  of  pre-exislenl  ones, 
some  unmistakable  evidences  be  found  in  studying  the  early  stages 
of  modern  species  f  Instances  could  be  multiplied  beyond  limit 
of  tlie  special  roads  which  nature  has  pursued  in  reaching  particu- 
lar forma,  from  others  that  occujiy  an  inferior  position. 

The  simplest  forms  of  life  of  which  we  have  any  conception,  are 
the  Moncra,  which  may  be  defined  as  living  jolly,  formless  and 
structureless.  They  move  along  by  a  sort  of  gliding  mutioj 
is  produced  by  a  protrusion  and  retraction  of  portions  of  their  ■ 
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Stance.  Their  reproduction  is  exceedingly  simple,  being  a  splitting 
of  their  body  into  halves,  each  half  developing  into  a  new  Monaa. 
The  absence  of  a  nucleus  characterizes  the  chief  point  of  distinc- 
tion between  these  and  the  Amcebte,  A  Sponge  may  be  con- 
sidered as  a  colony  of  Amoebae;  the  individual  members  of  which 
are  anited  by  a  common  bond  of  union ;  this  view  is  suggested 
bj  the  young  of  the  Sponges,  which  cannot  be  distinguished  from 
AmcebdR,  The  development  of  flagella  and  cilia,  as  in  Euglena^  has 
led  the  way  to  the  Animalcula  or  Infusoria.  Nor  need  we  confine 
oar  attention  to  these  simple  forms  of  animal  life. 

As  we  ascend  the  scale,  we  meet  with  equally  forcible  illustra- 
tions. Prof.  Cope,  in  his  "  Origin  of  Genera,"  in  writing  about 
tiM  higher  Cervidx^  affirms  that  '^  Rusa  and  Axis  never  assume 
characters  beyond  an  equivalent  of  the  fourth  year  of  Cervus,  In 
Damn  the  characters  are,  on  the  other  hand,  assumed  more  rapidly 
tbmn  in  Cervua^  its  third  year  corresponding  to  the  fourth  of  the 
latter,  and  the  development  in  after  years  of  a  broad  plate  of  bone 
with  points  being  substituted  for  the  addition  of  the  corresponding 
I,  thas  commencing  another  series." 
In  the  Cephalopoda  a  number  of  series  of  remarkable  regularity 
be  established.  The  advance  in  the  first  place  being  in  the 
complicated  arrangement  of  the  pUcse  of  the  external  borders  of 
the  septa  ;  in  the  second  place,  in  the  approach  which  one  or  both 
extremities  of  the  shell  make  to  the  spiral ;  and,  lastly,  in  the  posi- 
tion of  the  siphon.  Alpheus  Hyatt,  in  an  interesting  and  import- 
ant essay  upon  this  topic,  makes  the  assertion  that  the  less  complex 
forms  are  identical  with  the  undeveloped  condition  of  the  more 
complex.  His  language  is,  ^^  There  is  a  direct  connection  between 
the  position  of  a  shell  in  the  completed  cycle  of  the  life  of  this 
order,  and  its  own  development.  These  shells  occupj-ing  the 
extremes  of  the  cycle,  the  polar  forms,  being  more  embryonic  than 
the  intermediate  forms." 

Such  eridence  as  has  just  been  adduced  of  the  gradual  modifi- 
cation of  living  species,  some  of  the  separate  links  of  the  chain 
which  bind  the  less  with  the  more  highly  specialized,  being  ob- 
•errable  in  the  history  of  development  of  individual  species,  is  of 
the  most  positive  and  satisfactory  character.  Can  we  bring  for- 
ward similar  evidence  in  confirmation  of  the  position  that  the 
Sphinges  are  directly  descended  from  the  Tineidul  I  apprehend 
Bot.  Whence  the  simultaneous  occurrence  of  these  two  forms  in 
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the  Bfinte  formation  ?  Is  it  au  argument  in  favor  of  the  descent 
of  the  former  fium  the  latter?  As  an  answer  to  this  query,  two 
theories  suggest  themselves ;  either  to  consider  the  Tineids  to 
have  come  into  existence  long  anterior  to  the  Carboniferous  arc- 
tiiiD,  and  to  liave  been  the  remote  progenitor  of  the  latter,  as  it 
has  doubtless  been  of  the  Sphingen;  or  to  consider  the  Sphingen 
as  a  highly  specialized  form  of  I'seudo-neuroptera  with  Bombycid 
and  ^oduid-like  characters. 

Id  some  of  our  modern  clasaiflcations  of  insects,  the  Caddice 
worms,  which  ore  comprehended  in  the  genus  Phryganea  are  re- 
puted as  belonging  to  the  order  Neiiroptera.  According  to  Wcat- 
wood,  however,  this  genus  constitutes  the  connecting  link  be- 
tween the  Neuroptera  and  Lepidoplera.  Since  the  Caddice  worms 
present  many  marks  of  resemblance  to  the  Neuroptera,  while  in 
others  they  approach  the  Lepidoptera,  they  are  considered  by  the 
above-named  eminent  authority  as  constituting  a  distinct  order 
called  Trichoptera. 

In  their  larval  cou<lilion,  these  Trichopterous  insects  are  not 
altogether  dissimilar  to  caterpillars  in  configuration,  and  construct 
for  themselves  cylindrical  cases  or  tubes,  made  up  of  sand,  small 
jjebblee,  fragments  of  sticks,  leaves,  or  even  shells.  When  fully 
grown,  the  larva  secures  its  cose  to  a  stone,  the  stem  of  a  plant, 
or  some  other  fixed  material,  and  closes  somewhat  the  two  ends 
with  an  open  grating  of  silken  ihreada,  so  as  to  admit  the  ready 
access  of  water,  and  keep  out  intruders.  Within  this  covering  the 
pupa  condition  is  assumed.  It  bears  a  very  close  resemblance  to 
the  perfect  insect,  except  that  the  palpi,  wings,  antennie,  and  tegs 
are  shorter  and  inclosed  in  distinct  sheaths  and  disposed  upon  the 
breast.  The  pupa  is  not  so  perfectly  quiescent  as  the  pupa;  of 
Lepidoplera,  since  as  it  approaches  maturity  it  comes  to  the  sur- 
face, and  in  a  few  instances  makes  its  way  out  of  tlie  water.  It  is 
obvious  that  in  the  points  of  character  thus  briefly  detailed,  there 
is  a  close  relationship  to  the  early  history  of  Lepidoplera.  But 
the  larvie  bciug  aquatic,  which  is  the  case  with  very  few  Lepidop- 
lera, and  the  pupie  being  capable  of  locomotion  near  the  time  of 
emergence  from  the  tube,  on  the  other  hand  ally  them  to  Neurop- 

Besides  a  resemblance  in  habits  to  the  case-beariug  larvic  of  the 
genera  Psyche  and  Tinea,  a  still  further  affinity  has  been  noticed; 
the  analogous  covering  of  the  alar  appendages  in  the  Pbrygatiidee 
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\iio$^  and  the  aDalogously  spiniferous  tibis  in  the 
(poopa.     DeOeer  deduced  this  affinity  from  the  analogOQ9 
ration  of  the  wings,  and  from  the  internal  conformation  of 
Unr» ;  Kirbj  firom  resemblances  in  the  buccal  apparatus,  and 
i«r  ftom  general  considerations  npon  insect  analogies. 
Pkryganidm  are  an  intermediate  group  to  the  Neuroptera 
LefMdopCera,  as  the  most  satisfactorj*  evidence,  backed  up  by 
well-lMdaneed  Judgments  of  competent  authorities,  so  amply 
ably  testifies.    The  Ephemerids^  though  a  somewhat  distant 
kia  oC  the  Phryganidm^  in  the  Triassic  Ephemeron  referred  to 
*,  is  it  not  a  plausible  hypothesis  that  we  have  the  progenitor, 
very   remotely,  of  the  Jurassic  sphinx?      Future  dis- 
may reveal  to  us,  when  these  formations  arc  more  tho- 
y  known,  the  intermediate  links  by  which  the  Sphinges 
remcbed  from  an  EphemeridAWie  neuropter,  through  a  Tri- 
roas  form  allie<l  to  our  present  Caddice  flies,  thence  through 
extinct  species  of  Noctuidm  and  Bombycidas^  doubtless 
kaviag  characters  which  relate  them  somewhat  intimately  to  ex. 
types.    That  the  passage  of  the  Sphinges  proper  has  not 
throogh  the  Zygmnidm^  amounts  to  a  conviction  in  my  mind, 
are  reasons  of  a  morphological  character,  and  others  that 
bvor  such  a  pre-conception.     Among  existing  Bombycids  there 
uw  forms  that  resemble,  lK>th  in  the  lar%'al  and  imago  states,  our 
S^tn'j^M  pro|)er.     SoUydonta  Californica^  Stretch,  is  a  good  illus- 
trmliou.     The  lar\*ft*,  in  general  form,  and  in  having  a  horn  upon 
lU  aaal  s^^ment,  according  to  Dr.   Hehr,  would  be  taken  as  a 
Spkmx^  and  doubtless  would  be  described  as  such  in  the  aln»ence 
of  any  knowliHlge  concerning  its  early  stages.     The  imago  pre. 
Mtttft,  in  the  general  contour  of  the  body,  in  the  attenuated  form 
^  tbe  antericir  wiiign,  in  lM*iug  decidc<lly  chalinopierouM^  and  in  the 
ciAract«ristic  sha|ie  of  the  ponterior  alar  appendages,  a  very  cIohc 
aiiiSArc  to  some  Sphunjm  with  which  I  am  familiar.     I  do  not 
aasert  the  lielief  that  this  s|>ecies  is  identical  in  the  aggregate  of 
.U  rharaotem  with  the  liombycid^  from  which  the  Jurassic  Sphinx 
»f»raotr.  but  that  it  can  Im*  taken  as  a  fair  sample  of  the  proximate 
a*n-»ti»r  uf  the  latter. 

Aft  l«fore  remarketl,  there  is  some  resemblance  upon  the  fmrt  of 
nrygftnra  to  the  genuH  Pityrhf  among  moths,  and  the  Papilioi 
aao«»K  butterflies  ;  from  which  it  might  bt*  argued  that  the  Bom- 
^kW««  if  tht*y  havt*  f*ome  from  the  PhrygamsBt^  must  have  passe<l 


through  the  Ptychidx.  But  the  slight  simihirity  of  the  CaddH 
flies,  instance  Neuronia  fascial  a,  Say,  to  tlie  Papilioa — the  higheirf 
type  of  Diunials — and  a  Bimilar  resernlilaucu  of  Neuronia  to  cor- 
tain  exiBting  liombycids  aud  NactuidM,  ecein  lo  bring  Phri/ijanca 
moi'e  closely  to  the  llombycidx.  The  resemblance  of  Phrygnnea  in 
huhits  to  Pnyche  and  Tim-a,  would,  in  face  of  previous  evidence, 
rank  these  foima  as  branches  thereof. 

In  a  careful  examination  of  our  ordinary  Neuronia  fanciata. 
Bay,  I  find  that  the  anterior  wiugs,  in  their  general  contour  and 
venation,  resemble  tlie  typical  Ncuropters;  while  the  ponterior,  io 
the  eainc  important  characters,  bear  a  decided  approach  to  some 
of  our  Zygmnidic.  lu  general  form  there  is  some  resemblance, 
fancied  or  otherwise,  to  ilopffer's  Gnophteta ;  but  a  more  decided 
likeneBS  to  some  existing  forma  of  the  genus  Clenucha  is  found  to 
cxint.  The  contour  of  the  first  pair  of  alar  appendages  in  the 
genus  Clenucha  is  not  essentially  dissimilar  to  those  of  NeurDnia, 
altliough  the  variation  may  be  slightly  dilfercnt.  In  Neuronia. 
the  external  margins  of  the  posterior  wings,  midway  between  the 
apical  margins  and  the  commencement  of  the  line  of  desci'Ut  to 
the  abdomen,  display  a  slight  curvaliirB  intrnrdly,  producing;  a 
peculiar  conformation.  By  examination  of  figured  specimens  of 
Clenucha,  brunnea  and  ochroscapus  more  particularly,  unmistak- 
Bble  evidences  of  these  curves  are  found  to  exist.  From  Zygitnidte. 
like  these,  together  with  Cosmosoma  ompkalc,  Hiibucr,  it  would 
seem  to  require  but  little  effort  upon  the  part  of  "natural  selection" 
to  reach  from  certain  Caddiee  flies,  through  intermediate  forms, 
living  or  extinct,  the  ^geridm.  In  this  train  of  argument,  1  have 
assumed  the  ^geridm,  from  which  the  llymenoptera  have  sprung, 
to  have  descended  from  some  form  of  Phryganea,  through  the 
Zygsenidx  and  others,  and  to  represent  the  terminus  of  one  branch 
of  the  wide  spreading  tree  of  Lepidopterous  life ;  and  the  Sphin- 
gidse,  through  the  Bombycidx,  Nocluideg,  and  Phryganea,  another. 

That  the  Sphinges  have  descended  from  a  Phryganea  with 
Bombycid-Vi^t  characters  is  entertained  for  several  important 
reasons.  The  absence  of  intermediate  types  to  the  Tineids  and 
Sphinges  in  the  rock-stnicturc  of  the  globe,  as  far  as  1  have 
been  permitted  to  read  it;  the  great  abundance  of  Neuropterous 
life  that  inhabited  the  glolte  during  the  period  when  the  Triasslc 
and  Jurassic  fauna:  flourished,  from  forms  resembling  our  May 
flies  to  the  highest  type  of  the  order;  the  very  close  resemblances 
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which  subsist  between  certain  existing  Lepidoptera  and  Trichop- 
tera,  both  internal  and  external,  in  their  three  stages  of  existence 
as  lafTse,  papse,  and  imagos ;  and,  lastly,  their  remarkable  simi- 
Urity  of  habits. 

Id  commenting  upon  the  first  consideration,  it  strikes  me  as 
peculiarly  novel  and  remarkable,  that  such  delicate  creatures  as 
Tineids  should  be  preserved  in  association  with  Sphinges^  there 
not  being  the  remotest  affinities  between  them,  while  the  interme- 
diate types,  if  there  are  any,  which  palseontology  alone  must  de- 
cide in  the  future,  should  have  left  not  even  the  slightest  evidence 
of  tlieir  existence. 

A  few  thoughts  having  reference  to  the  second  consideration, 
lead  to  more  important  results.  The  great  abundance  of  Neurop- 
terous  life,  both  high  and  low,  that  existed  during  the  Triassic 
and  Jurassic  epochs,  backed  up  by  the  third  consideration  which 
shows  that  notable  affinities  exist  between  certain  forms  of  Lepi- 
doptera and  Phryganea^  seems  to  argue  strongly  in  favor  of  the 
theory  that  the  Jurassic  sphinx  was  the  remote  modified  descend- 
ant of  some  pre-existent  Caddice  fly,  which  latter  was  the  offspring 
of  some  formerly-existing  Neuropter. 

The  TSneids  of  to-day  are,  as  a  general  rule,  but  diminutive 
ftfiecimens  of  lepidopterous  life,  notable  alike  for  their  inconspicu- 
ousness  and  insignificance.  Rarely  if  ever  attaining  any  remarka- 
ble development  of  size,  they,  doubtless,  have  retained  much  of  their 
primitive  character.  Like  some  forms  of  Terebratula^  as  before 
remarked,  they  have  maintained  the  even  tenor  of  their  lives 
doubtless  for  ages.  Natural  selection  has  had  little  play  in  the 
line  of  variation  in  this  family.  It  has  been  affirmed  that  the 
Caddice  worms  construct  cases  like  the  larvae  of  Psyche  and 
Tinea  J  which  they  line  with  silk.  From  this  it  is  argued  that 
Psyche  and  Tinea  have  been  evolved  from  some  form  of  Phryga- 
nea^  and  that  the  Sphinges  have  come  through  the  former.  But 
this  does  not  necessarily  follow.  May  not  the  Phryganidae  have 
lieen  the  common  stock  of  both  Tineids  and  Sphinges,  the  latter 
lieing  a  more  highly  specialized  type,  from  having  been  reached 
through  greater  and  more  persistent  modifications  ?  Perhaps  there 
were  existing  in  those  remote  ages  many  forms  of  Phryganidae 
dififering  greatly  in  size,  but  still  retaining  similarity  of  habits. 
Granting  this,  for  the  sake  of  argument,  there  can  be  no  impro- 
priety in  considering  the  Tineids  to  have  been  the  immediate  de- 
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scendaiits  of  flome  low  form  of  Cnrfclice  flv,  and  to  have  long  ftiUi 
reached  the  limit  of  their  eapAoity  for  fiirtlier  modi  fixation, 
would  thus  constitute  the  summits  of  several  smiill  braiicbeft  or 
the  Phryganeid  root  from  which  the  Psychidx  and  Tortricina  were 
derived. 

Although  it  is  jiOBsible,  as  previously  remarked,  to  trace  with 
considerable  success  tbc  gradual  abaudoomcDt  of  cocoon  manii' 
facture,  from  rather  low  moths,  where  it  exists  in  wonderful  jier- 
fectiou,  to  its  rudimeutary  condition  in  Diumals,  and  even  to  show 
certain  stages  which  appear  to  have  led  to  the  cell-making  of  the 
Sphingidw :  yet  in  the  ubsencc  of  further  evidence  of  a  different 
character,  in  the  face  of  previously-cited  facts,  it  would  not 
advisable. 

It  is  well  known  that  among  the  Hombt/nidm  there  are  existli 
forms  that  resemble  in  some  points  of  character  the  buttei'flieB. 
In  color,  bodily  form,  and  in  being,  to  a  certain  extent,  lovers  of 
sunshine,  Utetheisa  bella,  Linn.,  approaches  the  butterflies. 

Among  the  ZygsenidiB  similar  relations  are  known  to  exist,  as 
instanced  by  Alypia  Brannani,  Stretch.  Other  examples  miglit 
be  given,  but  time  will  not  permit  the  merest  mention  of  them. 

The  larva  of  AUjpia  enters  the  ground  where  it  constrncts  an 
earthen  cocoon,  and  lines  it  intern.illy  witli  a  varnish-like  secretion 
before  assuming  the  pupa  condition.  In  this  particular  it  imitates 
certain  moths. 

Tlie  early  history  of  the  genus  Utetheiaa  is  partially  iiivolveil 
in  obscurity.  Il  is  impossible  to  say  where  the  pupa  state  is 
assumed.  It  seems  in  harmony  with  facts  to  consider  hutt«rSies 
to  have  descended  fi-om  some  species  of  Bomhycid,  whose  larva 
possessed  a  comparatively  smooth  exterior  and  was  a  moderate 
spinner  of  silk — the  support  and  girdle  of  the  PapiUonidit  and 
others  being  the  remaining  traces  of  the  cocoon  by  which  their 
remote  progenitor  was  accuijtomcd  to  envelop  itself.  The  Inrva 
of  UMkeisa  bella,  Iliibn.,  has  been  found  in  the  pods  of  Crote- 
laria,  from  which  it  is  inferred  that  it  is  an  internal  feeder.  It  is 
yellow,  with  black  and  white  rings.  In  markings  and  in  its  com- 
paratively smooth  integument  it  resembles  some  of  the  Papiliot. 
If  it  should  ])e  shown  in  the  future  tliat  it  spins  a  slight  cocoon, 
this  feet  would  lend  material  aid  to  the  views  herein  set  forth. 

The  larva  of  Phryganidia  Cali/ornica,  with  its  naked  skin  and 
nnincloacd  aud  pendent  pupa,  reminds  luc  of  many  Rhopalocera 
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and  some  Oeometrm,  It  has  been  classed  with  the  Psychidae  by 
Packard,  and,  owing  to  its  near  aUiance  to  Hetcrogynnis,  which 
is  removed  by  many  European  writers  to  the  Zygmnid«^  it  has 
been  placed  by  Stretch  in  that  group.  One  of  the  latter's  reasons 
for  this  removal  is  the  resemblance  which  its  larva  holds  to  that 
of  Eudryas.  But  its  habit  of  carrying  the  last  segment  elevated 
in  the  air,  which  shows  a  certain  affinity  to  some  Notodontas  as 
well  as  to  C crura  and  Platypteryx^  and  of  suspending  itself  by  tlie 
tail  like  the  Oeometrm^  combined  with  the  close  resemblance  which 
the  wings  bear  to  some  butterflies,  renders  it  an  interesting  form. 
The  facts  for  the  origin  of  butterflies  herein  embodied  in  connec- 
tion with  the  above,  aim  to  place  it  high  up  in  Bombycidae. 

It  has  been  suggested  that  the  Sphinges  are  the  remotely  modified 
descendants  of  a  pre-existent  Phryganea.     It  is  well  known  that 
the  larva  of  the  latter  constructs  a  case  into  whicli  it  retires  afler 
feeding.     As  this  case  with  its  inmate  remains  in  its  watery  ele- 
ment until  the  imago  state  is  near  at  hand,  if  the  argument  previ- 
oasly  advanced  to  prove  the  remote  origin  of  the  Sphingidse 
through  intermediate  forms,  from  a  Phryganea  allied  to  existing 
types,  amounts  to  aught,  we  have  in  it  a  clue  to  the  habit  which 
many  of  our  Zygaenidas  and  Sphingidae  possess  of  entering  the 
earth   in  assuming  the  chrysalis  stage.     The  ^geridae  in  their 
larval   stage  bore  into  the  stem   of  plants,  and  when  ready  to 
pass  into    pupae,  construct  oblong  follicles,  composed  of  small 
fragments  of  barks  and  earth  closely  united  together  by  the  silk 
of  the  animal.    This  style  of  cover  is  not  essentially  different  from 
that  of  the  Sphinges  and  the  Olaucopidians.     As  the  ravages  of 
these  insects  are  conflned  to  the  inner  parts  of  plants,  it  is  not 
anreasonable  to  suppose  that  when  the  time  for  change  arrives,  it 
will  be  undergone  where  there  is  least  trouble  and  least  oiitla}'  of 
strength,  in  the  burrows  created.     The  Zygaenidas^  as  a  rule,  sub- 
sist upon  the  outer  parts  of  plants.    On  the  supposition  that  some 
pre-existing  individual  of  this  family  had  profited  by  a  change 
from  onter  to  inner,  it  would  be  a  comparatively  easy  matter  to 
trace  the  eflfects  which  a  change  of  environment  would  impress 
■pon  said  individual.     We  might  expect  considerable  alterations 
ID  larval  color,  form,  and  structure,  with  but  a  trifling  change  in 
cell-man  afactnre. 

In  the  condition  of  larvee  the  Trichoptera  are  vegetarians ;  but 
will  occasionally  attack  minute  fresh- water  animals  when  driven 
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to  it  liy  necessity.  As  vcgetabie  Tceilers  tliey  rt;Beinl>ic  caterpillai 
Sti|)|>oBe  tbe  stream  in  wbicli  some  eaily  calcrpillais  of  caiWi 
lilte  [)nl)its  and  forma  were  i-esideiits,  liatl  bucoioe  di'icd  up,  or 
directed  from  its  bed  in  such  a  mHiincr  aa  not  to  effect  tlie  removal 
of  the  tvoi'iua.  Hud  still  leiive  the  lied  humid,  tlierc  is  no  doubt  that 
tboae  wui'ins  which  jiosscBsed  some  advantage  above  their  rellows, 
better  suited  to  the  altered  condition  of  affairs,  would  be  preserveil 
and  leave  progeny.  These  would  gradually,  as  time  progressed, 
bei:oiue  better  adapted  to  tlieir  condition,  giving  rise  to  a  higher 
type  of  existeucc.  A  change  in  tiie  specific  gravity  of  their 
e7ifiro]imeiif  would  necessarily  have  tlie  tendency,  as  an  obviation 
of  the  inconvenience  tliere!>y  engendered,  of  producing  changes 
of  habit  on  tlie  assumption  of  pupation.  This  hypotlietical  case 
would  seemingly  account  for  the  habitudes  of  the  Glaucofiidia>i» 
and  the  Sphinges, 

Another  explanation  suggestive  of  the  same  idea  presents  itself 
for  cousideraiiou.  A  scarcity  of  food  might  induce  larva-  weil- 
ci  re  (I  instanced  in  the  '*  struggle  for  exiatonco,"  to  forsake  their 
habitual  haunt,  the  watery  element,  for  tbe  land,  as  a  preventive 
to  starvation.  If  slightly  adnpted  to  endure  the  change  of  habitat, 
tlie  elt'ects  of  direct  atmospheric  induetice  associated  with  diototl 
causes,  might  so  disturb  their  equipoise  as  to  lead  to  a  belter 
justroent  oT  inner  to  outer  actions,  and  thus  be  determinative 
the  same  results. 

While  some  of  these  larvte,  in  onler  to  harmonize  inner  nilli 
outer  actions,  or  to  rtstore  as  nearly  as  possible  former  modes  of 
living,  on  the  attainment  of  pupie  may  have  passed  into  the 
ground,  others,  doubtless,  reached  the  same  end  by  boring  into 
tlie  stems  ol'  succulent  plants,  with  or  without  a  medulla,  for  cover 
and  protection,  as  well  as  for  food  ;  some  again,  as  if  reluctant  to 
forsake  their  cases,  the  scenes  of  so  many  pleasures  and  adven- 
tures in  the  past,  carried  tlieir  cases  with  them  as  many  of  our 
Fg'jchiilm  and  Ti'icidee  still  do,  until  metamorph<iBe9  ensued; 
others  agaiu  ceased  gradually  to  encumber  themselves  tbcrewitU 
during  their  larval  existence,  nature  having  provided  them  willi 
suitable  protective  appliances  in  the  form  of  Irritating  hairs- 
dnngerous-looking,  though  pi^rfectly  harmless  spines;  offensive 
fluids  with  equally  otfensive  odors,  and  disgusting  carneous  qualt- 
-,  tobeonlyreassunied  on  the  assumption  of  the  chrysalis  slati 
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suitable  protections   against   inclement  weather  during  tliis 
critical  period  of  radical  changes. 

If  the  views  embodied  in  the  last  paragraph  have  any  semblance 
of  reality,  we  should  expect  to  meet  with,  in  the  habits  of  existing 
species,  confirmatory  proofs.  Among  the  Hydrocampidee^  Para- 
ponyx  closely  resembles  in  larval  form  and  habits  tlie  Phryganeae. 
Its  larva  is  possessed  of  large  branchiae,  besides  spiracles,  and  its 
popa  is  found  in  a  cocoon  amongst  leaves  under  water.  There  is 
another  species  quite  common  in  France,  which  subsists  upon  a 
species  of  pond  weed.  In  the  cateri^illar  state  it  cuts  two  pieces 
of  leaf  and  fashions  them  so  as  to  become  nearly  oval  in  shape 
and  equal  in  size.  These  are  joined  by  their  margins  by  means  of 
a  little  silk,  the  larva  taking  s|)ecial  care  to  leave  an  opening  for 
the  head  and  the  first  segments  of  the  body.  It  drags  this  house 
imder  water,  occasionally  destroying  it  for  a  more  substantial 
d<Mnicile.  When  it  is  ready  to  assume  the  chrysalis  state,  it  at- 
taches its  leafy  house  securely  to  plants  or  stones  in  the  immediate 
vicinity.  The  China  Mark's  caterpillar  lives  underneath  the 
kives  of  a  species  of  Lemma  in  the  water,  and  protects  itself  in 
a  cylindrical  case  of  silk  covered  with  leaves,  in  which  it  subse- 
quently becomes  metamorphosed  into  a  chrysalis.  Here,  it  is  evi- 
dent, is  the  starting  point  for  the  development  of  the  higher  moths. 
It  is  not  to  be  presumed  that  the  Hydrocampidse  are  the  immedi- 
ate descendants  of  the  Phryganese.  There  may  be  other  forms 
somewhat  lower,  of  whose  existence  we  have  no  knowledge.  In 
the  accompanying  tree  I  have  preferred  to  represent  these  forms 
under  the  name  of  ideal  Paraponyx^  and  to  consider  them  as  the 
immediate  progenitors  of  those  whose  life-history  I  have  partially 
described. 

The  pupa  of  Eudryas  unio,  Kiley,  has  been  found  in  winter  in 
the  stems  of  a  species  of  Hibiscus^  as  though  the  larva  had  been 
feeding  in  that  location.  Psychomorpha  epimenis^  Clem.,  fre- 
quently perforates  a  piece  of  old  wood  and  changes  into  a  chrysalis 
therein.  Its  habit  of  boring  into  some  substances  to  prepare  for 
the  change  is  inveterate,  and  it  always  neatly  covers  up  the  ori- 
fice so  that  it  is  difficult  to  detect.  Other  instances  might  be  cited. 
The  species  just  cited  belong  to  the  Zygstnidse  from  which  it  has 
been  assumed  the  JEgeridas  were  evolved.  There  is  a  manifest 
resemblance  to  the  latter,  with  the  important  difference  that  the 
buTie  of  the  jEgeridw  pass  through  their  early  stages  in  the  stems 
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of  planlB,  and  never  forsake  tlieni  until  fltled  for  winged  esistcnce: 
while  the  Zygmnidu  pasB  therein  when  about  to  change  into 
chrysalides.  There  may  be  instances  where  the  entire  euile  of 
changes  is  atfected  in  such  retreats.  Tt  is  well  known  that  many 
orihccaterpillnrBof  the  genus  <7rnri7I(]i'ta  among  the  Tini'.i't»,*n'\ 
the  genus  (Enectra  among  the  Tortricidm,  possess  §imilar  borin;; 
projiensilies.  Uiglierupon  the  scale  of  lepidopterons  life  the  gcnns 
Noriagria  of  the  family  Leucaniilas  imitate  still  more  closely  the 
haliits  of  the  Zygxnidep  and  ^yeridsr,  in  feeding  in  the  stems  of 
i-eeds  and  grnsaes.  There  may  be  eit«d  instances  timong  the 
Sombi/ciuiF,  as  the  Ht-palidfe.  Our  own  Comma  robinie.  Peck,  Is 
a  happy  illustration.  The  existence  of  a  similar  hBl>it  among  this 
latter  family,  to  that  which  the  Leucautdx,  Ziigennidx,  and  ^gf- 
ridtr  possess,  does  not  argue  in  favor  of  the  view  thnt  it  constitutea 
a  link  in  the  chain  which  has  led  tVom  the  Noctvidee  to  jE^ri 
It  shows  that  this  family  constitutes  a  small  branch  troja 
Naatnidee. 

The  presence  ofthis  habit  among  such  low  forms  as  tho  Tortrtr 
cidm  and  Tineidm  embrace,  which  have  deviated  but  slightly  from 
primitive  habits,  would  seem  to  argue  for  analogous  habits  among 
some  unknown  individuals  of  the  HijilrocampidK.  When  these 
forms  in  their  larval  condition  arc  made  the  subjects  of  s[)ecial  iuveS' 
tigation  by  natur.ilisls,and  new  types  or  new  individuals  of  existing 
types  are  brought  to  light,  it  may  be  the  good  fortune  of  science 
to  record  types  which^  instead  of  constructing  cases  like  those 
quoted  above,  derive  the  same  essential  benefits  by  boring  into 
the  stems  of  submerged  plants,  or  Into  the  veins  or  parenchyma  of 
their  leaves,  like  the  members  of  the  Tineid  genus  LilhocoUelU 
which  mine  the  leaves  of  various  plant-species  from  theii 
surface  and  eat  their  cellular  structures.  These  beings,  it  is  tl 
must  necessarily  tie  very  diminutive  in  size. 

Those  which  have  denied  themselves  such  comfortable  and 
tective  dwellings  as  are  afforded  by  cases  and  tunnels,  in 
sideration  of  the  various  defensive  appliances  with  which  nature 
has  endowed  them,  are  very  nnmeriius.  So  familiar  arc  these, 
even  to  the  most  cjisuat  obseivcr,  tlmt  it  does  not  behoove  me  to 
give  the  barest  reuital  of  a  single  example.  Indeed  there  are  cases 
where  these  external  tegumontary  weapons,  by  themselves,  do  not 
conserve  to  individual  safety;  and  their  unfortunate  possess) 
are  constrained  to  construct  immense   webs   which    afford 
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mon  tenements  for  hundreds  of  individuals  of  particular  species. 
This  is  the  case  with  our  common  American  Fruit  Caterpillar, 
CliMiocampa  Americana. 

It  has  been  said  that  the  Caddice  worms  construct  cases  in  which 
they  reside,  and  which  they  close  by  means  of  threads  at  the  ends 
when  about  to  pupate,  so  as  to  admit  the  water  through  their  in- 
terstices, and  keep  out  enemies.  It  is  obvious  that  water  does 
not  injure  the  pupae.  Nature,  like  a  faithful  nurse,  carefully  pro- 
tects the  interests  of  every  one  of  her  countless  progeny  by  making 
its  inner  life  correspond  with  outer  actions.  On  the  ground  that 
water  is  beneficial  to  the  pupa  of  a  Phryganea^  we  have  an  expla- 
nation of  the  comparative  openness  of  its  cocoon  at  the  ends. 

It  was  further  remarked  that  Paraponyx  in  the  lar^^al  condition 
was  endowed  with  both  branchiae  and  spiracles.  This  seems  to 
be  a  very  wise  provision  of  nature.  The  branchiae  enable  the  in- 
sect to  breathe  like  fishes,  when  immersed  in  a  watery  element. 
May  it  not  be  that  the  spiracles  are  quiescent,  and  only  come  into 
possession  of  their  legitimate  function  when  the  chrysalis  state 
has  been  assumed,  and  the  animal  is  inclosed  in  a  cocoon  which 
is  perfectly  tight  ?  As  the  chrysalis  while  in  this  stage  respires 
bat  feebly  and  imperceptibly,  there  is  in  this  home  of  its  con- 
stroction,  an  ample  capacity  of  air  for  the  accommodation  of  its 
wants. 

It  is  afQrmed  that  Lepidoairen^  in  addition  to  lungs,  possesses 
both  internal  and  external  gills ;  the  latter  being  in  a  rudimentary 
condition  in  the  adult  form.  The  rivers  of  South  America  and  of 
the  east  and  west  shores  of  Africa,  where  this  animal  exists,  during 
drouth  arc  dried  up.  Did  it  breathe  entirely  by  means  of  gills, 
it  would  be  in  danger  of  extinction  during  the  dry  season;  but 
being  endowed  with  lungs  also,  it  is  enabled  to  meet  the  con- 
tingency, and  thus  survive.  Should  the  streams  in  which  num- 
bers of  Paraponyx  larvae  reside,  during  a  season  of  drouth  become 
entirely  dried  up,  the  sudden  and  doubly  renewed  efforts  of  these 
animals,  in  their  '^  struggle  for  existence,''  would  doubtless  so 
operate  upon  the  spiracles  and  trachea  as  to  necessaril}-  lead  to 
their  perfect  development  and  functional  activity.  It  is  a  familiar 
occarrenoe  that  the  wings  of  moths,  butterflies,  etc.,  when  first 
they  leave  the  chrysalis  cover,  are  short,  sac-like,  bodies  ;  but  by 
their  energetic  movements  speedily  develop  into  their  character- 
istic forms.      This  is  accounted  for  in  the  following  manner: 
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These  wings  are  pervaded  by  numerous  minute  ilivisions  of  llio 
tntchca,  which,  by  the  violent  motions  of  the  wings,  are  8U|>- 
pliod  wit!)  a  superabundance  of  air,  the  necessary  con  scq  lie  nee  of 
redoubled  vigor.  The  continual  pressure  of  fresh  accessions  of 
air  upon  what  already  exists  in  the  above  vessels,  exerts  aD  ex- 
pansive influence  upon  the  wings,  which  ultimately  issnmc  con- 
figuration. Such  being  a  faithfnl  statement  of  facts  as  we  find 
tliGni,  there  can  be  no  hesitancy  in  assuming  that  a  change  of  con- 
ditions as  aboi'e  indicated,  in  the  animal's  violent  struggles  for 
existence,  would  so  react  upon  its  hitherto  quiescent  spirueles  as 
to  conduce  to  their  functional  activity.  Like  the  adult  Lepidosiren, 
there  may  yet  be  discovered  some  unknown  Paraponyx  which 
possesses  these  gills  only  during  its  early  larval  history.  The 
presence  of  gills  and  spiracles  in  the  known  specimen,  argues  in 
favor  of  its  derivation  from  a  type  that  jrassessed  gills  alone.  If 
these  spiracles  are  quiescent,  and  only  become  active  in  a  measure 
during  the  period  of  pupation,  as  has  been  presumed,  the  passage 
into  forms  that  possess  this  gill -breathing  power  during  their 
early  larval  period,  and  thence  into  others  that  have  com|iletely 
renounced  it,  is  exceedingly  gradual.  Some  of  these  Hy<lro<-am- 
pider,  it  is  affirmed  liy  Duncan  in  his  "  Transfnrmalions  of  In- 
sects," have  brancliis  or  gills,  and  exist  surrounded  and  bathed 
by  water,  This  fact  conducts  to  the  inference  that  they  ai-e 
wholly  gill-breathers.  From  a  Paraponyx  possessed  of  lK>tb  gills 
and  spiracles  to  the  Plirygaiwa,  is  but  a  moderate  transition. 
However,  it  is  nut  presumed  that  said  Paraponyx  has  lieen  imme- 
diately (lerii-ed  from  a  Pliryjanea,  neither  is  it  preilicated  that 
the  complete  gill-bearing  form  has  been  the  proximate  descendant 
of  a  Pliryganea.  Hut  so  closely  do  the  larvie  of  Paraponyr  tu 
form  iin<l  habits  resemble  existing  Caddice  worms,  that  tlie  con- 
clusion based  upon  their  near  relationship,  seems  irresistible. 
May  not  the  branch i a- bearing  form  of  Paraponyx  have  Iwen  the 
immediate  descendant  of  some  pre-existent  form  of  similar  habits, 
but  of  closer  resemblance  to  Phryganea,  in  details  of  form  and 
structure,  in  a  state  of  maturity  ?  Acting  upon  this  consideration, 
I  h.ave  presumed  their  derivation  from  a  form  at  present  unknown, 
which  I  have  previously  designated  the  ideal  type. 

Having  somewhat  lengthily  detailed  the  truths  which  have  led 
to  the  views  expressed  in  this  paper,  it  becomes  me  to  put  them 
to  a  prope'-  *""*     With  a  view  to  give  tone  and  character  thereto. 
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the  idea  of  coostructing  a  tree  of  life,  based  upon  the  habits  of 
the  Heterocera  daring  their  larval  history,  suggested  itself  to  my 
mind.  After  many  hours  of  toil  I  have  been  enabled  to  construct 
a  tree  which  will,  I  hope,  bear  the  scrutiny  of  investigation  and 
come  out  unscathed,  since  it  harmonizes  in  the  arrangement  of  its 
parts  with  the  most  thorough  system  of  classification. 
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VOXn  OV  THE  HOCTUIOX,  WITH  DE8CBIPTI0HS  OF  CEBTAIH  HEW 

SPECIES. 

BY  H.  K.  MORRISON,  CAMBRIDGE,  MASS. 

Ckan4ra  dMOxm,  dot.  fp. 

Expanse  57  mm.    Length  of  body  23  mm. 

Eyes  hairy.  Antennae  simple,  black.  Abdomen  yellowish. 
Anterior  wings  white,  with  the  usual  markings  black,  wavy,  and 
distinct ;  the  ordinary  lines  are  marked  on  the  costa  by  heavy 
oblique  black  dashes ;  half-line  present ;  interior  line  strongly 
lobed ;  the  orbicular  spot  black,  figure-eight  shaped,  very  con- 
spicuous ;  median  shade  present ;  the  reniform  spot  large,  irregu- 
lar, open  above  and  below ;  the  exterior  and  subterminal  lines  are 
drawn  close  together,  forming  wavy,  irregular  bands  across  the 
wings;  at  the  costa  and  internal  angle  the  subterminal  line  forms 
large  black  blotches  ;  a  series  of  short  terminal  black  lines  on  the 
Dervules;  fringe  white,  chequered  with  black.  Posterior  wings 
pure  white,  with  a  single  heavy  oblique  black  dash  at  the  anal 
angle.     Beneath  white. 

Hab.  California. 

This  large  and  beautiful  species  is  closely  allied  to  our  three 
smaller  Eastern  ones. 

The  white  ground  color,  the  peculiarly  shaped  orbicular  spot, 
and  the  black  mark  at  the  anal  angle  of  the  posterior  wings  will 
serve  to  identify  it. 

Afrotic  badieollif ,  Orote. 

AmmocotiM  badicollUy  Grote*    Bull.  Buff.  Soc.  Nat.  Sci.,  vol.  i.  p.  136. 
PI.  4,  fig.  18  (1873). 

We  do  not  think  Mr.  Qrote's  reference  of  this  species  to  Ammoco- 
nia.  Led.,  can  be  followed ;  the  type  of  that  genus,  the  European  A. 
caecimacula^  W.  V.,  is  a  large,  heavy-bodied  insect,  having  a  broad 
massive  front,  pyramidal-toothed  antennae,  and  long  hairy  lashes 
to  the  eyes ;  the  species  in  question  has  none  of  these  characters, 
it  agrees  with  the  species  of  Agrotis  having  pectinate  antennae, 
and  is  intimately  related  to  the  following  new  species. 

Agrotis  diliiclda,  dot.  fp. 
Expanse  38  mm.    Length  of  body  18  mm. 
%  9. — Eyes  naked.    The  antennae  of  the  male  strongly  bipecti- 
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natc.     The  niiterior tilme  unaimeil.    The  thomx  with  n  sligiit  pi 
thoracic  crest.    Second  joint  of  the  pnlptis  triangular,  brown  on 
Bides  1  the  third  joint  slight  and  eliort,  and  witli  the  upper  surface 
of  the  second,  wliite  and  contrasting. 

Ground  color  nf  the  anterior  wings  cinereous,  overlaid  wilh 
brown ;  the  lines  arc  indicated  on  the  costa  by  conspicnoiis  nltliqite 
brown  dashes,  below  they  are  simple,  brown,  and  less  distinct ;  lialf 
line  present ;  the  interior  line  below  the  costal  dash,  perpendicular, 
strongly  lobed ;  the  claviform  spot  absent;  the  ordinary  spots  are 
almost  equal,  lilted  with  reddish-brown  ;  in  one  male  specimen  the 
reniforin  is  while  and  contrasting;  the  exterior  line  is  dentate. 
Strongly  produced  around  the  reni form, below  itis  obsolete;  a  series 
of  yellow  dots  preceded  by  irregular  brown  blotches  mark  the  eiib- 
tcrniinal  line;  the  terminal  space  more  distinctly  cinereous. 

Posterior  wings  brownish  fuscous,  with  brownish-yellow  fringes; 
no  traces  of  the  discal  dots  or  median  line. 

Beneath  reddish-brown,  with  discal  dots  and  &  distinct  common 
median  line. 

Hah.  Xew  Hampshire. 

We  Imve  seen  three  specimens  of  this  One  species  captured  by 
Mr.  C.  P.  Whitney,  at  Milford. 

Tlie  species  is  very  distinct,  the  pectinate  antennee  of  the  male 
and  the  unarmed  anterior  tibia  separate  it  from  almost  all  the  other 
s)>ecies  of  the  genus.  There  is  considerable  sexual  diGTerence  in 
other  respects  than  the  antenna* ;  the  males  are  more  purely  cine- 
reous, and  have  the  reniform  spot  white  and  conspicuous,  the  yel- 
low Bubtcrminal  spots  are  also  obsolete  (at  least  in  the  two  speci- 
mens we  have  seen);  the  females  are  brown,  with  the  cinereous  tint 
almost  entirely  conHned  to  the  costa  and  terminal  apace,  the  ordi- 
nary spots  are  iirown  and  concolorous,  and  the  subterminal  spots 
are  yellow  and  distinct. 

Tills   species  approaches   M.  Onenfe's   Noctua  etimata,   from 
Georgia,  but  it  differs  in  several  essential  particulars. 
Agrotii  broeba,  Horr. 

AgratU  broehitt,  Morr.,  Proc.  Bos.  Soc.  Nat.  Hist.,  vol.  xvii.  p.  II 
(1874). 

Anterior  tibise  spinoso.  Sides  of  the  palpi  brown,  almve  gray 
and  concolorous  with  the  front.  Collar  blackish,  disconcolorous. 
Anterior  wings  gray,  having  a  broad  costal  band,  the  terminal 
apace  and  the  neighborhood  of  the  spots  sutlVised  with  dark  brown; 
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interior  line  perpendicular,  geminate ;  elaviform  and  orbicular  spots 
absent,  the  reniform  distinct,  black  with  an  irregular  pale  annulus ; 
median  shade  distinct;  the  exterior  line  reduced  to  a  series  of  black 
dots  on  the  nervules  ;  terminal  space  dark-brown.  Posterior 
wings  white,  with  a  faint  discal  dot. 

Beneath  light  gray,  with  discal  dots  and  traces  of  the  median 
lines ;  the  basal  and  median  spaces  on  the  anterior  wings  blackish. 

Hab.  Colorado,  Nebraska. 

Oar  tjpe  of  this  species  was  defective  and  rubbed  ;  the  recent 
receipt  of  several  specimens  in  fine  condition  enables  us  to  give  a 
complete  description. 

We  consider  it  our  representative  of  the  European  A.  corticea, 

Afrvtis  plagigers,  Morr. 

Proc  Boa.  Soc.  Nat.  Hist.,  vol.  xvii.  p.  163,  1874. 

Oar  type  of  this  species  was  captured  in  Colorado ;  we  have  since 
received  specimens  from  other  localities  which  show  that  it  is  also 
found  in  other  Western  States.    It  is  allied  to  A,  4  dentata  and 
A.  messoria,  and  it  is  possible  that  it  may  ultimately  be  con 
sidered  a  variety  of  the  former.    The  ground  color  of  the  anterior 
wings  light-gray,  slightly  tinted  in  the  median  space  with  ochrc- 
oos;  the  costa  is  light  and  the  nervures  dark,  accompanied  by 
&tnt  whitish  shades;  the  half-line  and  the  median  lines  are  gemi- 
nate, denticulate,  and  distinct,  the  median  shade  simple,  but  also 
distinct;   the  subterminal  line  is  light,  preceded  by  a  series  of 
coneiform  black  markings;  the  terminal  space  blackish;  the  spots 
are  all  present,  the  orbicular  and  reniform  large  and  whitish,  with 
gray    annuli,  the   elaviform   concolorous,  black-edged,  and   eon- 
spicaous. 

The  posterior  wings  gray,  with  a  darker  diffuse  terminal  shad- 
ing. 

ffab.  Colorado,  Kansas,  Illinois. 

Igrttis  rsdimieiilA,  Morr. 

A.  redimaeula  (err.),  Morr.i  Proc.  Bos.  Soc.  Nat.  Hist.,  vol.  xvii.  p.  165 
(1874). 

Since  describing  this  species  we  have  obtained  specimens  from 
wide! J  separated  places  which  show  it  to  be  spread  over  the 
Eastern,  Middle,  and  Western  States. 

The  following  are  some  of  these  localities:  Colorado  (T.  L. 
Mead)  ;  Missouri  (C.  V.  Riley)  ;  New  York  (T.  L.  Mead);  Long 
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lelflnd  (Fred.  Tepper);  Albany,  N.  T.  (J.  A.  Lintner);  Boston, 
Mqbs.  (H.  K.  Morriaon) ;  Maine  (A.  S.  Packard,  Jr.). 

The  specimens  show  little  or  no  varintion  ;  the  Tollowing  are 
the  characters  of  the  8pecies:  All  the  tibie  spJiiose:  ovipositor 
of  the  female  slightly  extended ;  the  collnr  with  a  distinct  hearj- 
black  liue. 

Coloration  of  the  anterior  vings  entirely  black,  and  light  and 
dark  cinereous;  a  very  distinct  thick  basal  dash;  interior  line 
black,  oblique,  nearly  straight;  to  it  the  small  black  claviform  spot 
is  attached ;  three  very  conspicuous,  equal,  liglit  cinereous  subcos- 
tal spots,  the  first  and  second  (a  basal  spot  and  the  orbicular) 
separated  by  a  clear  black,  triangular  spot,  the  second  and  third 
(the  orbicular  and  reniform)  separated  by  a  quadrate  spot  of  the 
same  color;  the  median  shade  absent;  exterior  line  black,  gemi- 
nate, preceded  by  a  darkening  of  the  ground  color ;  the  subtermi- 
nal  line  light,  followed  by  the  dark  terminal  space ;  the  fringe 
lighter  cinereous. 

Posterior  wings  uniform  dark  fuscous  in  eastern  specimens;  in 
the  Coloradan  specimens  there  is  a  quite  distinct  terminal  dark- 
gray  l)and. 

Beneath  gray,  not  characteristic.  On  the  anterior  wings  of  thig 
species  there  are  three  shades  of  cinereous,  the  light  cinereous  of 
the  subcostal  spots,  the  dark  cinereous  of  the  terminal  and  latter 
half  of  the  median  space,  and  a  cinei-eous  shade  betneeu  the 
which  prevails  over  the  rest  of  the  wings. 


i.  p.  168  (mi). 

We  have  recently  received  from  Mr.  Thos.  E,  Bean,  beautiful 
specimens  of  both  sexes  of  this  rare  species,  and  we  improve  the 
opportunity  to  give  a  more  extended  description  of  it. 

It  belongs  to  the  group  of  which  A.  mexaoria,  Harr,  is  the  most 
common  and  widely  spread  member;  it  differs  from  this  8|>euies 
by  the  hipectinnte  antenna-  of  the  male  and  from  all  other  species 
of  Lhe  genua  by  the  coarse  rough  squamation  of  the  anterior 
wings;  the  sculca  are  almost  as  large  as  those  of  Valeria  grotei, 
Morr, 

The  species  is  stout  and  robust,  aud  the  terminal  spines  of  the 
anterior  tibiae  are  very  large  and  heavy;  the  median  lines  are 
simple  and  distinct;  the  ordinary  spots  are  black,  widely  sepa- 
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rsted ;  the  orbicular  small,  placed  close  to  the  interior  line ;  the 
reoiform  very  large  and  conspicuous. 

The  posterior  wings  are  white,  with  a  diffuse  gray  border,  very 
narrow  in  the  male,  in  the  female  wider  and  extending  up  the 
nenrules. 

The  sexes  also  differ  in  another  particular :  in  the  males  the 
anterior  wings  are  clear  gray ;  in  the  females  the  wings  are  over- 
spread with  ochreous  scales  which  extend  over  the  thorax. 

Sab.  Illinois,  Missouri. 

AgrttU  ^aihtfia,  Morr. 

Proc  Bos.  Sec.  Nat  Hist.,  vol.  xvii.  p.  162  (1874). 

This  species  is  allied  to  the  European  A.  vestigialis^  Rott. 
We  have  received  specimens  from   St.  Catharines,  Canada,  re- 
eentlj  sent  us  by  Mr.  George  Norman.    They  were  captured  May 
mad  July,  9. 

The  antennae  of  the  male  is  bipectinate.    On  the  anterior  wings 

the  oosta  in  the  male  is  whitish  and  contrasting,  in  the  female 

dark  and  concolorous ;  a  black  basal  dash ;  the  interior  line  is 

onlj  seen  below  the  median  nervure,  it  is  then  for  a  short  distance 

qoite  distinct,  and  to  it  is  attached  the  black-lined  claviform  spot ; 

the  orbicular  spot  is  small,  the  reniform  large  and  dark ;  the  sub- 

Isminml  line  is  preceded  by  a  series  of  more  or  less  distinct  black 

ameiform  markings ;  all  the  nervures  are  accompanied  by  pale 

eoDtrmsting  shades,  more  prominent  in  the  males  ;  posterior  wings 

dark    fuscous.     Beneath   nearly   uniform   grayish   fuscous,  with 

traces  of  the  discal  dots. 

ffab.  Mass.^  Canada. 

aigrvtis  Mi«a»nl>,  Morr. 

Proc   Bos.  8oc.  Nat.  Hist,  vol.  xvii.  p.  166  (1874).    A,  haruspiea^ 
Grote,  Ball.  Buff.  Soc.  Nat.  Sci.,  vol.  ii.  p.  214  (1875). 

Mr.  Grote  states  that  our  name  is  preoccupied  ;  this  is  an  error, 
the  name  is  nsed  by  Dr.  Staudiuger  for  a  simple  variety  of  the 
tommon  A,  plecta^  Linn. 

Since  describing  A.  unimacula  we  have  received  many  other  spe- 
caens  of  the  species,  principally  from  Messrs.  J.  A.  Lintner  and 
T.  L.  Mead  ;  the  orbicular  spot  is  not  always  absent,  and  quite 
tnqpently  both  spots  are  present. 

BHMStim  tfc— ata,  Morr.,  dot.  fp. 
Expanse  32  mm.    Length  of  body  14  mm. 
This    is    a    well-marked,  comparatively  slender-bodied  species 
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related  lo  M.  indnr/a,  Morr.  Eyes  liniry.  Antonore  Bimjile  iti 
botll  Hexes.  Thoi'fix  willi  a  slight  prothoradc  tuft,  concolorous 
with  the  Btiterior  wings,    Abdnmcti  short,  untufted, 

Ground  color  of  the  iinterior  wings  light  yellowiBU-gray,  almost 
entirely  overspread  with  hlackish,  the  li^rhter  color  ap[>enring 
principally  between  the  geminate  median  lines,  and  in  scnttfred 
patches  on  the  basal,  median,  and  stibterminal  spaces ;  s  distinct 
black  basal  longitudinal  dash ;  interior  line  straight,  oblique,  den- 
ticulate, its  outer  oumponent  line  black  and  best  espres9e<I ; 
median  shade  obsolete  ;  ordinary  spots  nnustialiy  small,  black, 
witli  incomplete  ochreous  annuli,  tlie  rcniform  followed  by  a  light 
spot ;  eiterior  line  black,  geminate,  its  inner  component  lino  llie 
must  distinct;  it  is  incepted  on  the  costa  directly  above  the  reni- 
I'orm  spot,  boldly  produceil  around  it  and  drawn  in  below  it,  nar- 
rowing the  median  Bjiacc;  aubtcrminal  line  obsolete;  &  distinct 
broad  light  subapical  streak  ;  terminal  space  black,  a  yellowisb 
line  at  the  base  of  the  concolorous  fringe. 

Posterior  wings  whitlBh,  with  a  disea!  dot,  narrow  connected 
median  line  and  a  broad  suffuse  blackish  terminal  bond  ;  an  inter- 
rupted black  line  at  tbe  base  of  the  wbitisli  fringe. 

Beneath,  yellowish  white,  sprinkled  wiili  numerous  black  atoms ; 
di<4cal   dots  dihliuct,  as  well  as  u  very  proinimmt  black  median 

llab.  Glen  Valley,  near  Ml.  Washington,  N.  II.,  and  Plymouth, 
Mass. 

The  former  siwuimen  was  received  from  Mr.  S.  H.  Scndder,  the 
latter  from  Mr.  Edward  Uurgess,  and  was  taken  July  23,  1867. 

The  species  is  quite  dilferent  in  form  of  markings  and  color  from 
our  other  Mamestrie,  and  we  think  will  not  be  difficult  to  recog- 
nize. 
Onooinemli  maadl&na,  no<.  ■[>, 

Expanse  29  mm.     hcjigCh  of  body  12  mm. 

Eyes  naked,  with  short  lashes.  Anteiinge  of  the  female  simple. 
Abdomen  untnfted,  with  a  short  projecting  ovipositor.  Tibiie  not 
apinose,  the  anterior  pair  provided  with  a  slender  claw  at  the  ex- 
li-emity. 

.\nterior  wings  clear  bluisli-gray,  the  markings  black  ;  interior 
line  regularly  arcuate  ;  orbicularspot  round,  black-ringed,  crossed 
by  the  median  shade,  whicli  is  str.aight  and  oblique;  the  rcniform 
spot  stained  with  red,  incompletely  surrounded  by  a  blaok  annu- 
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Ins;  the  exterior  line  curves  closely  around  the  reniform  and  is 
much  drawn  in  below  it,  thus  narrowing  the  median  space ;  the 
sabterminal  line  is  white,  jagged,  and  irregular,  preceded  and  fol- 
lowed by  black  stains ;  a  black  terminal  line,  followed  by  a  clear 
white  line  at  the  base  of  the  gray  fringe. 

Posterior  wings  white,  without  discal  dots  and  with  a  black 
suffuse  terminal  border  ;  the  nervules  are  tinged  with  black ;  fringe 
white. 

Beneath,  the  anterior  wings  are  gray,  with  a  few  scattered  white 
scaler  on  the  costa  and  terminal  margin  ;  posterior  wings  white, 
with  traces  of  a  black  costal  and  terminal  border. 

Hab,  Colorado,  Aug.  18  (No.  47,  Mr.  T.  L.  Mead). 

Mr.  Mea{l's  collection  is  particularly  rich  in  species  of  the  genus 
Oncocnemis,  this  being  the  fifth  he  obtained  in  Colorado.  We  de- 
dicate it  to  him  in  recognition  of  his  ability  as  a  collector  as  well 
as  a  student ;  the  specimens  obtained  on  a  single  summer's  tour 
having  furnished  material  for  at  least  half  a  dozen  long  papers  by 
different  lepidopterists. 

0.  meadiana  approaches  to  0.  chandleri^  but  it  is  a  much 
•mailer  and  less  robust  insect;  the  terminal  band  of  the  posterior 
wings  is  not  regular  and  well-defined,  but  diffuse  and  extends  into 
the  white  median  space  along  the  nervules. 

^Mdmmm  suAifea,  dot.  sp. 

Expanse  44  mm.     Length  of  body  19  mm. 

Allied  to  H.  apami/ormis^  Guen.,  and  agreeing  with  that  spe- 
cies in  its  structural  characters,  excepting  that  the  third  palpal 
joint  is  perceptibly  longer,  and  that  the  middle  dorsal  abdominal 
tafts  are  obsolete. 

Head  and  thorax  light  brown. 

Coloration  of  the  anterior  wings  brown  on  a  light  gray  ground ; 
the  browD  tints  are  strongest  on  the  costa  and  in  the  upper  part 
of  the  median  space ;  along  the  inner  margin  and  in  the  subter- 
Binal  space  the  ground  color  prevails;  the  subterminal  line  is 
preceded  by  a  series  of  brown  blotches,  and  following  it  the  termi- 
nml  apace  is  tinged  with  bluish. 

The  ordinary  lines  and  spots  formed  as  in  H.  apamiformis^  ex- 
cept that  the  interior  line  extends  direct  to  the  inner  margin  and 
does  not  form  an  outward  projection  on  the  submedian  nervure. 
Posterior  wings  as  in  the  related  species. 
Beneath  both  wings  are  strongly  suffused  with  brown. 


Bab.  MasB.,  Conn.,  Colorado. 

We  have  been  acquaintod  for  some  time  with  n  poor  specimen  of  * 
tills  form  from  Massacliusetta,  in  tlie  collection  of  tlie  Bueton  So- 
ciety of  Natural  Hislor.v,  nnii  liare  consiilered  it  a  variety  of  H. 
apamiformis,  but  llie  disfovery  by  Mr.  T.  L.  Mead  of  coucoi'dant 
Bpecimens  from  Colorado  and  Counecticut,  and  the  capture  by  Mr. 
Moring  of  several  specimens  at  Naliant,  Mass.,  during  the  past 
summer,  (lonvinces  ns  that  it  ie  dislinet  from  the  above  sjtecies. 

The  delicate  brown  tints  of  the  anterior  wings  will  always  c 
tinguiah  it. 

Mameitrn  rofnla,  no* .  ip. 

M.  brnffiea  (Linn.)  Orote,  Bull.  Buft".  Soc.  Nat.  Scl.,  toI.  i. 
vol.  ii.  p.  13. 

We  havo  compared  specimens  of  our8j>ecies  with  aconsidorabl^^ 
nnml>er  of  examples  of  the  Enropean  M.  hraggicv,  and  are  nntisft 
that  tlicy  are  distinct  from  one  another,  although  closely  allitlj 
M.  rufula  is  larger  and  has  the  anterior  wings  comparative^^ 
broader ;  the  reniform  spot  is  smaller,  rectangular,  and  better  de- 
fined ;  there  is  a  distinct  white  lilotch  before  the  inner  angle,  fol- 
lowed by  a  reddish  shade ;  beneath  both  wings  are  strongly  sulTuseJ 
with  reddieh-browu,  most  evident  along  the  oosta?. 

The  latter  character  is  the  most  conspicuous,  although  perhaps 
not  the  most  valuable  in  sepnrntitig  the  species. 

We  have  specimens  of  the  American  s])ecies  from  Massachu- 
setls,  New  York,  Illinois,  Missouri,  and  Indiana;   it   does   not 
appear  to  be  of  very  rare  occurrence,  though  by  no    means  so 
common  as  if.  braasicte. 
Aetiaotia  dnnpta,  dot.  ip. 

Expnnse  34  mm.     Length  of  body  15  mm. 

Eyes  naked.  Tibiie  unarmed.  Thorax  smooth  and  untufted  ; 
abdomen  also  untufted.  Anterior  wings  and  thorax  yellowiBh- 
gray,  with  brown  markings  ;  on  the  former  the  ordinary  lines  and 
spots  are  very  indistinct  and  diffuse  ;  a  dark  brown  basal  streak, 
and  another  similar  streak  beneath  the  submedian  nervure;  a 
streak  extends  along  the  inner  margin  to  the  exterior  line;  the 
interior  line  and  the  claviform  and  orbioular  spots  are  obsolete  ; 
the  reniform  b  present  as  a  distinct  but  ditfuse  blaukiah-brown 
spot;  a  series  of  browu  markings  along  the  custa ;  exterior  line 
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indisiiiict,  formed  of  sharp  internervalar  indentations;  the  inner 
angle  yellowish-gray,  withoat  brown  intermixture. 

Posterior  wings  whitish,  iridescent ;  without  markings.  Beneath, 
on  the  anterior  wings,  the  reniform  spot  is  reproduced,  and  the 
neiTores  are  distinctly  tinted  with  blackish-brown. 

ffab»  Texas,  September  21. 

This  species  resembles  somewhat  the  figures  of  Phalxna  phyto- 
laccm^  Sm.  Abb.  (which  is  still  unidentified),  but  differs  in  several 
material  points.  The  figures  appear  to  be  coarse  and  over-colored, 
so  that  the  species  intended  will  be  difficult  of  determination. 

Wiiwi  iaordinata,  dot.  ip. 
Expanse  35  mm.     Length  of  body  17  mm. 
Eyes  naked.    Abdomen  tufted.    Thorax  with  the  usual  tufts. 
Markings  of  the   anterior  wings  confused,  black,  white,  and 
yenowish-brown  ;  a  narrow  basal  dash,  and  another  on  the  inner 
margin  beneath  the  submedian  nervure ;  interior  line  black,  gem- 
inate and  dentate,  with  a  whitish  included  shade  line,  extending 
obliqoely  outwards  to  the  submedian  nervure,  then  quickly  drawn 
in ;  claviform  spot  indistinctly  outlined ;  median  spots  blackish, 
with  white  annuli,  the  orbicular  elongate  ;  the  exterior  line  rounded 
above,  below  straight,  its  included  white  shade  line  very  distinct ; 
the  median  space  is  more  or  less  suflbsed  with  yellow-brown  ;  it 
k  most  contracted  at  the  submedian  nervure,  above  which  the 
median  lines  are  sometimes  connected  b}'  a  black  streak,  but  this 
streak  is  frequently  obsolete   and   its  place  filled  by  two  short 
black  markings  before  the  exterior  line;  subterminal  line  white, 
with  the  asual  distinct  teeth,  preceded  by  a  series  of  very  distinct 
black  cuneiform  markings ;  terminal  space  blackish ;  a  series  of 
black  lunules  at  the  base  of  the  checkered  fringe. 

Posterior  wings  yellowish-brown,  with  the  costa  shaded  with 
gray;  diacal  dots,  a  distinct  narrow  median  line,  and  a  broad 
black  terminal  band. 

Beneath,  with  very  conspicuous  disoal  dots  on  both  wings,  as 
well  as  traces  of  median  and  terminal  shade  bands. 
Hab,  Massachusetts,  in  June,  from  our  collection. 
This  species  is  allied  to  H.  cariosa  and  ff,  sectilis^  but  will  at  once 
be  distinguished  by  the  color  of  the  posterior  wings  and  the  ar- 
rangement of  the  black  bands  thereon. 
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Hadana  atipaU,  kof.  tp. 

Expniise  36  mm.    Length  ot  body  I"  inin. 
Skies  or  the  palpi  black,  the  llilrd  joint  short  aud  barely  sepa- 
rated from  the  second.    Abdomen  amootli  and  unliirt«d. 

Tliis  species  is  closely  allied  to  H.  cariosa,  but  it  differs  iu  the 
important  particulars  mentioued  above,  aa  well  as  iu  the  color  of 
the  posterior  wings,  which  are  white  with  only  a  Taiut  terminal 
gray  border. 

All  the  nervules  arc  accompanied  by  deep  purple  black  sbades, 
between  which  the  ground  color  appears ;  the  ordinary  spots  are 
indistinct,  but  shaped  as  in  H.variosa;  tiie  Ihrce  longitudinal  deep 
black  dashes  are  present  ns  in  tbe  former  species  ;  the  exterior  line 
is  also  present,  but  it  is  wbitc  and  fine,  and  is  not  crossed  by  the 
median  dasb ;  the  lower  portion  of  the  median  space  abovi 
aubmedian  nervurc  and  the  terminal  space  are  purple  black 
inner  margin  is  clear  aud  light. 

Beneath,  both  wings  are  white  at  the  luise,  but  Bufi!\i3cd  with 
atoms  outwardly  ;  the  discal  dote  indistinct. 
Hab.    Illinois.     One  specimen  received  from  Mr.  Tlios.  E.  Bean. 
H.  itlipfila  is  very  closely  allied  to  JI.  oerboacoides  and  U.  carioea, 
but  we  think  the  characters  above  mentioned  are  sufficient  to  sep- 
arate it. 

The  discovery  of  more  specimens  will  determine  its  claims  to 

tUe  rank  of  a  good  species.  ] 

Hadena  paginata,  nov.  tp.  ^t 

Espanse  24  mm.     Length  of  body  9  mm.  j 

Abdomen  smooth  and  untufted.     Form   slight.    Habitus  and 

markings  of  H.  rasili^,  Morr.,  and  S,  cUalcedonia,  Hiibn. 

Grunnd  color  of  the  anterior  wings  uniform  gray,  the  markings 
very  simple ;  the  median  lines  are  lilack  and  simple,  the  exterior 
line  extends  from  the  inner  margin  just  before  the  internal  angle, 
obliquely  across  the  wings,  turning  out,  and  TormiDg  a  rounded 
projection  opposite  the  reniform  spot;  the  interior  line  extends 
obliquely  to  the  usual  place  of  the  orbicular  spot,  it  then  con- 
tinues irregularly  to  the  costa;  tbe  half-line  present ;  the  ordinary 
spots  are  very  small,  the  orbicular  usually  obsolete,  the  reniform 
whitish  ;  they  are  connected  by  a  narrow  intense  black  dash,  which 
sometimes  encircles  the  spots,  thus  uniting  together  the  median 
lines  ;  tbe  aubterminal  line  obsolete.  Posterior  wings  white, 
ally  crossed  by  a  blackish  median  line. 
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Beneath,  the  anterior  wings  are  blackish,  the  posteriors  white ; 
both  are  crossed  by  a  common  median  line.  * 

Hab,  Florida  (Mr.  C.  J.  Maynard). 

This  species  apparently  occurs  rather  abundantl}'  in  the  locali- 
ties where  it  is  found ;  on  this  account  we  have  compared  it  very 
carefully  with  M.  Quen^e's  descriptions  of  H.  festivoides  and  ff. 
exesa^  which  are  still  unidentified,  but  it  can  hardly  be  either  of  them. 

Mr.  Maynard  also  captured  a  number  of  interesting  species, 
sereral  of  which  have  not  been  recorded  from  Florida  before. 

We  name  a  few  of  them  :  Litoprosopus  fulilis^  G.  and  R. ;  Ta- 
rache  terminimaculata^  Grote ;  Pseudolimacodes  niveicostatus^ 
Grote ;  Amolita  fessa^  Grote ;  Phurys  vinculum^  Guen. ;  Agrotis 
iMcivis^  Guen.  (Anicla  Alahamse^  Grote).  We  do  not  think  this 
species  should  be  separated  from  the  other  agrotids  on  account 
of  the  scaly  clothing  of  the  thorax,  several  of  the  European  spe- 
cies the  thorax  likewise  scaly,  or  covered  with  mingled  scales  and 
hair;  Harveya  auripennis^  Grote,  in  this  specimen  there  is  no 
Uack  stain  on  the  inner  margin  ;  Callopistria  mollissima^  Guen. ; 
and  Hadena  arna^  Guen.,  the  latter  species  is  now  for  the  first 
time  identified  in  our  collections. 

Isphjgma  infleza,  dot.  sp. 

Expanse  30  mm.     Length  of  body  13  mm. 

Eyes  naked.  Tibiae  unarmed.  Head  and  thoracic  parts  as  in 
L.  frugiperda^  Sm.  Abb.  Anterior  wings  cinereous  gray ;  half-line 
present ;  interior  line  distinct,  simple,  and  angulate ;  the  costa  to 
the  exterior  line  is  shaded  with  white;  orbicular  and  claviform 
spots  absent,  the  rcniform  whitish,  of  medium  size,  its  annulus  black 
and  circolar;  exterior  line  black  and  very  prominent,  it  forms  a 
sharp  oatward  projection  on  the  costa;  beyond  the  cell  it  is  straight 
and  below  it  drawn  in,  here  forming  several  short  sharp  indenta- 
tions; the  line  is  followed  by  a  more  or  less  distinct  blackish 
shade  line ;  subterminal  space  largely  whitish,  entirely  so  at  the 
costa  and  inner  margin;  terminal  space  dark;  a  black  even  line 
at  the  base  of  the  fringe. 

Posterior  wings  broad,  with  a  well-marked  angle  at  the  term- 
ination of  the  third  median  branch ;  in  color  they  are  whitish,  iri- 
deseent ;  the  nervules  at  their  termination  are  tinged  with  black. 
Beneath  the  anterior  wings,  except  along  the  inner  margin,  are 
intense  black,  without  markings;  the  posteriors  are  precisely  as 
aboTe,  without  any  traces  of  the  usual  discal  dots. 
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Hob.  Jacksonville,  Fla. 

ThU  species  cmi  at  once  be  sepsraled  from  ils  well-known 
genor  liy  tlie  foem  oftlie  posterior  ivin)^. 
OrthoiU  fairnglneaida*,  Qdih, 

".Si)pcio«06n6rftl."  vol.  v.  p.  398,  1853. 

Kunthia  ratlit,  Q.  &  R.,  Trans.  Amcr.  Ent.  Soc,  vol.  i.  p.  348,  pi. 

flg,  4». 
Xinihia  bifoierago,  Giien.  vol,  v.  p.  397,  1852. 

"We  have  recently  seen  specimens  determined  as  A',  ralla,  G.  4  R.; 
this  confirms  our  previous  opinion  (formed  from  llie  figure  and 
description)  that  it  was  a  redescription  of  the  common  O.  ferru- 
gineoidea,  Guon. 

The  figure  given  by  Orote  and  Robinson  represents  the  form  in 
which  the  ground  color  is  light-yellow  and  the  markings  fine  and 
interrupted;  it  is  of  common  occurrence.  The  form  which  we 
think  M.  Ouen^  has  described  under  the  name  of  bicolorngOfhuA, 
on  the  contrary,  the  ground  color  of  a.  darker  obscure  yellow  and 
all  the  markings  very  heavy  and  black,  particularly  the  median 
shade  ;  the  terminal  and  the  outer  part  nf  the  suliterminal  spaces 
are  also  entirely  black,  and  the  posterior  wings  are  crossed  by  two 
distinct  median  lines. 

We  have  seen  specimens  in  the  Museum  of  Comparative  Zoolo* 
gyat  Cambridge,  in  wliich  the  whole  surface  of  the  anterior  wings 
is  overspread  with  black ;  these  we  would  also  refer  to  this  variety. 

Our  American  species  is  certainly  very  near  to  the  European 
0.  circellarig,  but  we  have  compai-ed  a  considerable  series  of  them 
both  and  find  that  there  are  slight  but  constant  diflerencvs,  enough 
we  think  to  entitle  them  to  separate  designations. 
Ortlioiis  perpnrki  nor.  if- 

Expnnse  31  mm.    Length  ofbody  16  mm. 

Eye  naked,  with  lashea.     Palpi  with  the  third  joint  short  and 
Stunted.    Antennte  of  the  male  pyramidal-toothed.     Front  and 
thorax  concoIorouB  with  the  anterior  wings.     Abdomen  short 
nntuftcd. 

Anterior  wings  gray,  overspread  in  parts  with  a  peculiar  blnfi 
cinereous  color;  all  the  markings  present,  although  not  very  well 
defined  ;  lialf-Hne  present;  interior  line  indistinct,  from  its  central 
lobe  proot-cds  the  brown  evident  claviform  spot;  the  ordinary 
spots  are  close  together,  brown  encircled,  concolorons,  and  of 
nearly  equal  size;   the  median  shade  obsolete  and   the   median 
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space  tinted  slightly  with  brown  ;  the  exterior  line  indistinct, 
uid  marked  mainly  by  the  slight  contrast  in  color  between  the 
median  and  the  cinereous  subterminal  space ;  subterminal  line 
brown,  formed  by  a  series  of  connected  spots  ;  fringe  concolorous 
with  a  central  brown  line. 

Posterior  wings  yellowish  fascons,  with  a  discal  Innule. 

Beneath  yellowish  with  distinct  discal  dots  and  traces  of  the 
median  line  on  the  costa  of  both  wings. 

Hab.  New  York. 

This  distinct  species  can  be  identified  by  the  color  of  the  ante- 
rior wings  as  well  as  the  yellowish  posteriors. 

ittkssia  dUbrta,  dot.  sp. 
Expanse  28  mm.     Length  of  body  15  mm. 
Eyes  naked,  with  hairy  lashes.     Palpi,  front,  and  thorax  as  in 
allied  species.     Abdomen  smooth  and  untufted. 

Anterior  wings  orange,  with   the  markings  disconnected  and 
bluck ;  half-line  present ;  interior  line  distinct,  perpendicular,  con- 
Miiog  of  three  broad  lobes,  it  is  formed  of  black  spots,  connected 
by  a  liner  black  line ;  claviform  spot  absent,  the  orbicular  concol- 
oioos  with  a  black  central  dot,  and  fine  black  annulus,  the  reni- 
ibrm  also  concolorous,  with  a  central  blackish  blotch,  and  an  inter- 
rupted annulus ;  the  median  shade  forms  a  black  bar  above  the 
reniform,  which  it  touches,  below  it  is  fine  and  linear ;  exterior  line 
of  the  usual  form,  denticulate,  followed  by  a  blackish  shade  line 
which  fills  in  the  teeth  of  the  line  ;  the  subterminal  line  an  inter- 
mpted  aeries   of  black   spots.     Posterior  wings  yellow,  with   a 
broad  orange  terminal  band. 

Beneath  yellow  with  orange  shades,  distinct  discal  dots,  and  a 
eommon  median  line. 
Hab.  New  York. 
Received  from  my  very  kind  friend,  Mr.  Fred.  Tepper. 

WtUmm  sraailnito,  Httbn. 
ZatT.  vol.  i.  figs.  5  and  8. 


Wwx.  alMjIna,  dot.  tv. 

Expanse  28  mm.    Length  of  body  13  mm. 

Ejes  naked.  Tibise  spinose,  the  anterior  pair  armed  with  a  stout 
long  chiw. 

Habitus  of  S.  trifascia  and  &  rectifascia.  Anterior  wings 
QBifbrm  oUvaceoas-gray,  the   median  lines  are  light,  clear,  and 
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distinct,  not  accompanied  by  darker  sliailes ;  llie  interior  1 
outward  on  the  costn  and  then  extends  obliiiuely  Iinuk,  (■■^''i^lI^L 
with  tlie  exterior  line,  the  latter  is  obliqne  and  X'ery  slightly  iiai 
lating  ;  the  siibterminal  line  also  purnllel,  less  distinct,  and 
lowed  l)y  longitudinal  light  shades  along  the  nervules. 

Posterior  wings  yellowish- white,  with  a  Taint  termiDixl  rosy 
border. 

Beneath  nearly  uniform  in  tint  with  traces  of  terminal  reildish 
borders. 

Bah.  Texas. 

One  B|)ecinicn  received  from  Mr.  E.  L.  Oraef,  of  Brookl; 

The  following  are  the  points  of  dilference  between  this  s|>eeiraeti 
and  Hiibner's  figures  of  S.^raci/en/a;  thej'areconsiderable.buttbc 
general  resemblance  is  80  great  between  the  forms  that  we  cannot 
think  them  specifically  distinct,  at  least  until  more  material  is 
received :  in  S.  gradlenta  the  exterior  line  is  more  curved,  pariicn- 
larly  on  the  inner  margin,  tlie  subtcrminal  space  is  dark  and  con- 
trasting, the  posterior  wings  have  a  well-defined  gray  border 
instead  of  a  rather  faint  rosy  one,  and  finally  the  aulerior  wings 
beneath  have  a  distinct  discal  dot  and  median  line,  wLieh  are 
entirety  absent  in  S.oleagina. 

S.  ijracilenta  ie  one  of   Itiibner's  unidentified  species,  and 
marked  unknown  on  Mr.  Grote'a  recent  list. 
ScUnia  tepperi,  nar.  ip. 

li^xpausc  21  mm.     Length  of  body  S  mm. 

Kyes  naked.  Anterior  tihiit  absent  in  the  single  spocinien 
the  species  before  us,  which  is  otherwise  in  good  condttinn  ;  prob- 
ably they  are  armed  with  curved  claws  as  in  the  other  s|iecte8  of 
the  genus.  Abdomen  short  and  untufted.  Front  and  thorax 
with  smooth,  concolorous,  scaly  squamation. 

Ground  color  of  the  anterior  wings  olivaceous  gray  ;  the  wings 
are  crossed  by  three  white  lines  ;  the  first  or  interior  line  extends 
obliquely  from  the  inner  margin  to  the  costa;  the  second  or  ex- 
terior line  extends  subparallcl  with  the  former  from  the  middle  of 
the  inner  margin  toward  the  apex,  hut  on  reaching  the  fitXh  sub- 
costal nervnle  it  turns  abruptly,  reaching  the  costa  at  about  two- 
thirds  of  the  distance  from  the  base  to  the  apex;  a  triangular 
space  extending  from  this  upper  portion  of  the  exterior  lino  to 
the  apox  is  dark  olivaceous  gray  and  contrasts  with  the  ground 
color;  the  third  or  aubterminal  line  is  aa  distinct  as  the  other 
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lines,  and  extends  from  the  inner  margin  to  the  apex,  nearly  paral- 
lel with  the  outer  border ;  the  fringe  light ;  the  median  nervule  is 
tinged  with  white,  the  reniform  spot  is  also  faintly  seen  as  a  white 
cross  line. 

The  posterior  wings  are  uniform  light  olivaceous  gray.  Beneath 
the  markings  are  light  gray,  not  at  all  distinctive. 

Hab.  Texas.     September  15. 

We  dedicate  this  si)ecies  to  our  friend  Mr.  Fred  Tepper,  a  care- 
ful and  enthusiastic  student  and  collector. 

It  differs  materially  from  S.  rectifascia^  Grote,  and  from  the 
two  unidentified  species  figured  by  Hiibner. 

Mritothii  IttMBi,  noT.  sp. 
Expanse  27  mm.     Length  of  body  14  mm. 
All  the  tibiae  spinose,  the  anterior  tibiae  with  several  strong 
claw  terminal-like  spines. 

Thorax  concolorous  with  the  anterior  wings ;  the  latter  are 
dark  red,  thickly  overspread  with  bluish  atoms,  which  give  them 
a  very  singular  and  beautiful  appearance ;  the  ordinary  lines  are 
white,  all  very  distinct  and  clear ;  the  interior  line  perpendicular, 
strongly  lobed  between  the  nervules ;  the  exterior  line  dentate, 
straight  opposite  the  cell,  below  it  strongly  drawn  in  ;  subtermi- 
Bal  line  rivulous;  fringe  checkered,  white  and  red. 

Posterior  wings  yellow,  with  a  broad  central  black  basal  spot 
and  a  very  broad  black  terminal  band ;  fringes  white. 

Beneath  j-ellowish-white,  with  very  distinct  markings;  on  the 
anterior  wings  a  black  basal  dash,  two  median  black  spots,  corre- 
sponding to  the  orbicular  and  reniform  spots,  several  bright  red 
apical  dashes  and  a  broad  black  terminal  band  crossed  by  the 
light  nervules ;  posterior  wings  with  a  conspicuous  black  discal 
dot  and  a  double  bright  red  terminal  band,  which  changes  before 
the  aual  angle  into  a  single  broad  black  band. 
Hab.  Mass.,  Nebraska.  * 

Described  from  one  specimen  in  the  collection  of  the  Boston 
Society  of  Natural  History,  and  from  one  in  our  own  collection 
received  from  Mr.  G.  M.  Dodge. 

This  is  one  of  the  most  beautiful  species  of  a  genus  remarkable 
for  lis  brilliant  colors. 

Taraehtt  patolay  nor.  fp. 
Expanse  15  mm.     Length  of  body  7  mm. 
Eyes  naked.     Clothing  of  the  front  and  thorax  close  and  scaly. 
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Form  comparatively  stout.  Anterior  wings  triasgiilar,  with 
etraight  cosIrI  margin  and  pointed  apices;  in  color  tiipy  are  liglit 
yellow,  with  remiginous  markings;  the  latter  are  very  simiilc, 
they  cotiBist  only  of  broad  oblique  ferruginous  fasciae;  tbe  lirsl 
fasciii  extends  IVom  the  inner  margin,  about  one-third  of  the 
distance  from  the  base  to  the  inner  angle,  to  the  apex,  it  gradunlly 
decreases  in  breadth  and  nl  the  apex  becomes  linear  ;  the  second 
fascia  extends  from  a  point  on  the  inner  margin,  about  two-thirds 
of  the  distance  from  the  biise  to  tbe  inner  angle,  to  the  apex,  it  is 
of  nearly  equal  breadth  throughout ;  the  terminal  space  is  shaileil 
with  ferruginons. 

Posterior  wings  yellowish,  iromaculai.e,  except  a  ferruginous 
dash  on  the  costs  just  before  the  apex  of  the  anterior  wings. 

Eab.  Texas.     September  11. 

We  refer  this  little  species  provisionally  to  this  genua ;  It  differs 
from  the  typical  species  in  the  form  of  the  wings  and  the  peculiar 
character  of  the  markings.  We  hesitate  to  found  a  uew  genua 
on  a  single  specimen.  ^m 

Taracha  triutaria,  dot.  ip,  ^^H 

Expanse  2ti  mm.     Length  of  body  12  mm.  ^H 

Ilabitus  and  markings  of  the  European  T.  litcidn  and  T.  luc- 
tuosa,  and  much  larger  and  stouter  than  our  native  species,  except 
T.  terminimaculata,  Grote. 

Eyes  naked.     Legs  long  and  slender,  the  tibite  unarmed. 

Front  and  thorax  closely  scaled  as  in  the  allied  species.  An- 
terior wings  white,  much  shaded  with  black;  a  distinct  basal 
black  dash,  around  which  the  basal  space  is  shaded  with  blackish ; 
the  ordinary  spots  are  reduced  to  two  distinct  black  dots;  the 
median  space  is  broad,  white,  crossed  between  the  spots  by  a  wide 
blackish  hand  (representing  the  median  shade)  extending  from 
tbe  costa  to  the  inner  margin ;  the  terminal  and  subtcrmiual 
spaces  blackish  jithe  exterior  line  is  only  indicated  by  the  con- 
trast in  color  between  the  spaces ;  tbe  eubierminal  line  is  white, 
rivulous,  most  distinct  at  the  costa  and  internal  angle;  it  is  pre- 
ceded by  two  small  black  blotches,  one  opposite  the  cell,  the  other 
between  the  second  and  third  median  nervulcs;  a  conspicuous 
black  blotch  at  the  apex ;  a  series  of  black  dots  at  the  base  of  the 
white  fringe.  Posterior  wings  black,  with  indistinct  discal  dots 
and  with  a  broad  conspicuous  white  median  band,  extending  from 
tbe  abdouiiufkl  margin  two-thirds  of  tbe  distance  across  the  wiogs. 
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Beneath  white,  with  discal  dots,  a  narrow  common  median  line 
and  a  broad  snffhse  common  subterminal  band. 

Sab,  Nebraska. 

Described  from  material  given  us  by  Mr.  0.  M.  Dodge. 

This  insect  is  separated  from  all  the  Noi*th  American  species 
of  the  genus  by  the  black  posterior  wings,  crossed  by  a  single 
white  band;  in  this  particular  it  resembles  the  European  T.  luc- 
tuo9a, 

IHtiotils  podta,  dot.  ip. 

Expanse  23  mm.    Length  of  body  10  mm. 

Habitus  and  markings  of  L.  hellicula^  Hiibner,  to  which  it  is 
doeely  allied ;  it  differs  in  the  following  particulars  :  the  interior 
line  is  strongly  outwardly  produced  beneath  the  median  nervure, 
the  orbicular  spot  absent,  the  reniform  pure  white  and  very  dis- 
tinct, preceded  by  a  dark  brown  shading ;  the  exterior  line  is  not 
followed  by  a  white  contrasting  shade  line  as  in  L.  hellicula^  nor  is 
it  angulate  beneath  the  cell ;  the  subterminal  line  white,  very  clear 
at  the  costa,  where  it  is  preceded  by  a  brown  shade,  below  it  con- 
trasts with  the  dark  brown  terminal  space ;  posterior  wings  uni- 
form dark  gray ;  beneath,  both  wings  are  gray,  the  posteriors 
have  a  median  transverse  line. 

Bab.  New  York. 

One  female  specimen  received  from  Mr.  Fred.  Tepper.  In  this 
species  the  ovipositor  protrudes,  but  it  is  partially  concealed  by 
the  anal  tuft. 

L,  penita  and  its  ally  are  related  to  Euslrotia  rather  than  Jas- 
pidea. 


tsraaa,  Morr. 

Remigia  var.  texana  Morr.,  Proc.  Boat.  Boo.  Nat  Hist,  vol.  xvil.  p.  219, 
1874. 

Since  we  published  our  description  of  this  form  we  have  received 
additiODal  material,  and  now  we  think  probable  that  it  is  distinct 
firom  the  well-known  B,  loHpes^  Guen.    The  median  lines  are  very 
plain,  extending  from  border  to  border,  and  accompanied  by  light- 
er shade  lines ;  the  orbicular  spot  is  reduced  to  a  white  dot ;  the 
RBilbrm  is  black  encircled,  concolorous,  from  its  base  the  double, 
WBTj,  median  shade  extends  to  the  inner  margin;  a  series  of 
hlack  sabterminal  dots. 
Expanse  45  mm.    Hab.  Texas. 
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The  President,  Dr  Iluscn 
Twenty-eight  merahois  present. 

On  Thin  Secliotis  of  Ihe:  Trapt  of  the  Metozoic  Basin. — Pfj 
Frazer  mnde  the  foliotring  lemarks:  The  great  mesozoic  bui 
trnrerscB  York,  Adams,  Clieater,  unil  Muntgomery  Counties,  !n 
Pennsylvania,  as  well  as  New  Jersey  and  New  York,  while  de- 
tached portions  are  found  in  several  of  the  New  England  Stales, 
in  none  of  which  arc  its  eharnuteristios  more  clearly  defined  than 
in  Connecticut.  During  a  recent  visit  to  New  Haven  I  had  the 
privilege  of  examining  the  fine  microscopic  elides  or  thin  sections 
which  liave  been  prepared  by  Mr.  Dana  from  the  traps  of  that 
region.  It  ia  of  great  interest  to  observe  the  striking  resemblance 
of  these  rocks  to  our  own  from  the  same  formation.  To  the  eye 
and  even  under  the  magniTying  glass  they  seem  the  same,  whereas 
in  fact  tliey  are  of,  at  least,  two  different  kinds. 

One  kind,  which  has  been  described  on  several  occasions  before 
the  Academy  as  tiiat  forming  the  Seminary  Kidge  nenr  (lettys- 
burg,  is  a  greenish-gray  compact  dolerite  (projected  by  me  on  the 
screen  by  meana  of  tlie  gae  microscope,  at  a  pi-evioua  meeting), 
which,  under  higlter  magnifying  power,  shows  white  tablets  of 
plagioclastic  felspar  and  green  crystals  of  pyroxene,  with  some 
chrysolite  (olirine). 

Far  different  is  the  rock  which  has  lieen  previously  referi-ed  to 
as  Syenite,  and  which  has  an  apparently  similar  representative 
near  New  Haven.  Under  the  microscope,  however,  the  coarse 
rock  from  New  Haven  resembling  the  others  from  that  locality 
in  everything  but  texture,  differs  materially  from  the  specimen 
from  Gettysburg. 

Since  my  return  home  I  have  examined  two  or  three  other  slides 
of  the  Gettysburg  rock,  and  find  no  essential  difference  between 
them.  They  contain  hornblende  and  quartz;  the  others  do  not. 
The  constituents  of  the  coarse  rock  from  both  States  were  pyrox- 
enite,  plagioclaae,  magnetite,  some  chrysolite,  some  bictite,  and 
rarely  quartz. 

Tlie  investigations  of  the  last  week  have  led  me  to  query  the 
occurrence  of  prehiuite  in  this  rock  wliich  1  reported  at  tlie  lost 
meeting.     But  these  questions  will  be  settled  very  soon. 


The  death  of  Kev.  Henry  S.  Spackni 


.nuounced. 
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March  9. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Eighteen  members  present. 

The  Feet  of  Bathmodon, — Prof.  Cope  described  the  structure 
of  the  feet  in  Bathmodon.  .  He  pointed  out  the  existence  of  five 
digits  on  each  of  the  feet,  composed  of  very  short  metapodial  and 
phalangeal  bones.  The  carpus  resembles  that  of  the  Toxbdonts 
as  described  by  Prof.  Burmeister,  but  differs  in  the  much  greater 
nlno-carpal  articulation.  The  carpus  differs  from  that  of  the  Pro- 
boscidia  in  the  considerable  mutual  articulation  of  the  unciform 
and  lunar  bones.  The  tarsus  more  nearly  resembles  that  of  the 
Proboscidians,  but  differs  in  the  abbreviation  of  the  navicular  bone, 
on  the  inner  side.  This  abbreviation  permits  the  cuboid,  which  is 
wide  as  in  the  Elephants,  as  well  as  the  ectocuneiform,  to  come  in 
contact  with  the  astragalus.  On  these  grounds,  the  genus  Balh- 
modorij  and  probably  Coryphodon^  Owen,  which  is  nearly  allied  to 
it,  were  separated  as  a  distinct  order  from  tlie  Proboacidia^  under 
the  name  of  Amblypoda^  and  two  suborders  were  recognized,  viz. : 
Pantodonta^  represented  by  Bathmodon^  and  Dinocerata,  repre- 
iented  by  Uintatherium  and  Loxolophodon, 

The  death  of  Dr.  G.  W.  Norris  was  announced. 


March  16. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Thirty -one  members  present. 

Remarks  on  some  Marine  Bhizopods, — Prof  Leidy.  remarked 
that  he  had  spent  a  short  time  last  August  at  Noank,  on  the 
co*8t  of  Connecticut,  where  Prof.  Baird  was  then  engaged  in  pur- 
suing his  inquiries  and  investigations  as  United  States  Commis- 
sioner of  Fisheries.  Through  the  kindness  of  Prof.  Baird  he 
had  been  enabled  to  make  a  few  observations  on  some  marine 
Rhizopods. 

Some  years  ago,  on  the  beach  at  Newport,  R.  I.,  he  had  noticed 
that  tlie  ripple  marks  of  the  sand  were  crested  with  white  parti- 
cles, which  could  be  scraped  up  by  the  handful,  and  which  he  at 
first  viewed  as  the  pulverized  debris  of  various  calcareous  shells. 
On  closer  examination  the  material  was  found  in  large  proportion 
to  consist  of  the  dead  shells  of  Foraminifera.  The  immense 
quantities  of  these  remains,  extending  in  innuu^erable  ridges  over 
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Ihv  hrodd  expanse  of  tlie  bend),  bad  led  him  to  suspect  that  lie 
would  find  tliem  living  in  the  greatest  lu-ofueion  in  llie  ilrudgiiigB 
off  the  const  of  Noank.  In  this  view  lie  had  been  disapiioiiited, 
tlioiigti  manv  living  individuals  n-eru  ohtuined  in  dredging, 
adhering  to  liydroida,  sponges,  and  the  roots  of  fuci.  Thi: 
numlier  of  species  observed  was  small,  though  the  in<lividuntB  of 
several  of  them  were  numerous.  lu  the  best  condition,  and  espe- 
cially abundant,  were  two  Forominifers,  a  Miliola,  and  a  Uotnlia, 
exfaibiting  some  variety  of  form. 

The  Miliola  resembles  the  Quinijveoculina  meredinnalin  of 
Dorbigny,  and  is  probably  the  same  species.  The  shell,  from  Jtli 
to  Jth  of  a  line  in  breadth,  is  white  and  more  or  less  translucent, 
or  is  colorless  and  transparent.  It  exhibits  five  com  pari  id  eats  or 
cells,  in  the  mouth  of  the  last  and  lai'gcst  of  which  there  is  a 
binnt,  conical  tooth.  The  interior  soft  stnictiire  was  yellowiah- 
hrowii,  or  pinkisli-brown,  darkest  in  the  smallest  cell,  successively 
ligliter  in  the  others,  and  sometimes  nearly  colorless  in  the  In.st  or 
largest  eell.  lu  the  last  cell,  and  less  frequently  in  the  secuml 
cell,  the  soft  matter  exhibited  many  globules  of  transparent, 
colorless  liquid.  In  the  active  condition  the  animal  protruded  » 
multitude  of  exceedingly  delicate  pseudopods,  which,  radiating 
from  the  mouth,  ramified  and  frequently  anastomosed  in  tbo  most 
intricate  manner,  as  usual  among  Foramiiiifers. 

The  Rotalia  is  &  beautiful,  spiral,  mauj-chambered  shell,  from 
the  ^■„th  to  the  }th  of  a  line  in  breadth,  and  strongly  resembles 
the  Bosalina  variang,  as  represented  in  Figure  8,  I'late  III.  of 
Schultze'a  Folytbalamien.  The  shell  it  while  and  more  or  less 
translucent,  and  is  composed  of  from  twelve  to  eighteen  cells, 
The  soft  structure  within  is  dark-reddish  or  yellowish-brown  in 
the  smallest  cells,  light  brown  or  yellowish  in  the  larger  cells,  and 
faintly  yellowish  or  colorless  in  the  largest  cells.  Fseudopods 
radiated  everywhere  from  the  minute  pores  of  the  shell. 

A  few  Polythalmous  shells  were  observed,  which  appeared  to 
be  composed  of  particles  of  sand  cemented  In  the  same  manner  as 
in  the  fresh-water  DifHugtans.  One  of  them  was  a  spiral  shell 
Jike  a  Rotalia,  composed  of  eighteen  cells,  and  measuring  abont 
^th  of  a  line  in  breadth.  The  soft  structure  within  the  smallest 
cells  appeared  to  be  amber-brown. 

Another  of  these  arenaceous  shells  resembled  in  its  shajie  and 
the  alternation  of  the  cells  the  Te.xHtaria  aggluHnann  of  Dnrhigny, 
of  the  West  Indies.  A  specimen  of  thirteen  celts  was  about  the 
^gth  of  a  line  long  by  ^^  of  a  line  at  the  broad  end.  The  soft 
structure  was  reddish-brown  within  the  smallest  cells,  becoming 
succesaively  lighter  in  the  larger  cells,  until  in  the  last  or  largest 
it  was  colorless,  or  nearly  so. 

A  third  form  consisted  of  a  straight  or  slightly  bent  series  of 
cells,  for  the  most  part  oblalo  spheroidal,  and  successively  in- 
.creasing  in  sizt.    The  first  cell  is  globular  and  larger  than  the  few 
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sncceeding  ones.  Tlie  last  or  largest  cell  is  more  of  a  conical  form. 
Tbe  interior  stractiire  was  faintly  yellowish  or  nearly  colorless. 
A  specimen  of  eighteen  (lells  was  ^th  of  a  line  long,  with  the  last 
cell  aboat  Vetl>  °f  ^  l™e  in  diameter. 

An  interesting  Bhizopod,  not  pertaining  to  the  Polythalamons 
foimminlfera,  to  which  my  attention  was  ()irect«d  by  Frof.  Verrill, 
ftvqaentty  occurred  in  the  mud  dredged  off  the  Connecticut  coast. 
Tbe  same  creature  is  referred  to  by  Prof.  Yerrill  in  the  Report 
of  the  Commissioner  of  Fish  and  Fisheries  for  18T1  and  18T2,  page 
503,  as  being  extremely  abundant  in  the  clear  siliceous  sand 
dredged  tiota  Vineyard  Sound. 

Tbe  creature  was  discovered  by  Dr.  Sandahl  in  the  Bohnslaiis 
Archipelago,  and  is  described  in  the  Ofvers.  K.  Vetensk.  Ak. 
Forfa.,  Stockholm,  1S5T,  301,  under  the  name  of  Astrorhiza  limi- 
eota.  It  is  also  referred  to  in  Thomson's  "  Depths  of  the  Sea,"  p. 
75,  u  occurring  in  tbe  Atlantic  ooze  off  the  Faroe  Isles. 

Tba  case  of  this  Rhizopod  is  constructed  of  angular  particles  of 
quartz-sand,  cemented  by  tenacious  matter  mingled  with  the  finest 
daifc-colored  mud.  The  body  of  the  case  is  discoid  or  lenticular, 
with  a  number  of  short  cylindroid  processes  radiant  from  the 
■argin,  giving  the  case  altogether  an  irregular  stellate  form,  as 
lepreacnted  in  the  accompanying  wood-cut. 

Sandahl  describes  the  shell  as  exhibiting  scattered  yellowish- 
teovn  spots,  nneqnal,  irregular,  and  somewhat  shining.  These 
^Kits,  in  tbe  specimens  examined  by  me,  are  due  to  the  translucent 
qnartz  particles  through  which  the  yellowish  color  of  the  interior 
•oft  structure  of  the  animnl  is  seen.  Sandahl  gives  the  number 
«f  radii  from  10  to  15,  and  the  size  of  the  cose  fVom  3  to  4  lines. 
Onr  specimens  measured  from  2jt  to  4  lines,  and  exhibited  radii 
froB  6  to  13  in  number. 
Tbe  interior  soft  substance  of  the  little  mud  stars  is  a  viscid, 
mucoid  matter.  The  ectosarc 
is  colorless.  The  entosaro  was 
granular  and  yellowish,  some- 
limes  containing  ova-like  bod- 
ies, with  darker  yellow  or 
orange-colored  contents.  Be- 
sides these  the  entosarc  con- 
tained clear  globules  and  a 
multitude  of  diatomes,  princi- 
pally a  species  of  Coscinodis- 
cus. 

I  failed  to  see  the  Astro- 
rhiza  in  a  very  active  condi- 
tion, proliably  from  the  hot 
summer  weather  too  quickly 
giving  rise  to  decomposition  in 
the  material  collected.  Only  in 
two  instances  did   I '  discover 
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tbe  animal  with  a  number  of  delicate  l^lameiitous  pseiidopods  pro- 
jected from  tile  processes  of  tlie  disk.  The  |>hcui1o{iu(I8  as  seen, 
Aiid  fis represented  bySandalil,  lire  like  tliDseorthe  ForauiiiiirLTA. 
In  tbe  single-chambei'ed  character  »nd  strnctnix'-of  the  case, 
Astrorhiza  resembles  the  fi'cah-iTBter  Diffliigifi,  lint  dilVcrs  in 
baving  many  orifices,  to  protrude  the  psciidopods,  instead  ol  m. 
single  one.  ^^^ 

^ofesonllie  Character  of  the  Lower  Silurian  Slate  at  their  Ot^BM 
cropg. — Prof.  Frazek  remarked  thatalinc-grained  hydromica slsW*"" 
from  a  point  on  tbo  Peach  Uottom  Railroad,  about  five  miles  from 
York,  had  been  anbmitted  to  Dr.  Gehth  lor  an  investigation  of  the 
amount  of  its  alkaline  constituents. 

The  specimen  was  of  greenish-gray  color  and  semi-nnctuous 
lustre,  and  contained,  in  a  chloritie  nines,  fine  scales  of  mica,  and 
exceedingly  fine  particles  of  a  mineral  of  apparently  metallic 
lustre.  ^^ 

TliP  water  gave 2.S0  per  cent,    ^^H 

I'oinsb  1.03  ^^H 

Snda  0.75  ^^M 

With  n  decided  trace  of  lilhia  (possibly  from  contained  LepWd^^^ 
lite). 

Dr.  Genlli  adds,  "  Taking  the  potash  as  belonging  to  Damonrite, 
we  should  have  nearly  9  per  tent,  of  it ;  and  the  soda  to  j)amgo- 
nite  there  would  he  9.6  per  cent." 

The  mass  of  this  i-ock  is  chloritic  while  the  small  s))cck  of  penrly 
mioa-like  mineral  might  be  Eitphyllite,  or  (in  view  of  the  per  cent, 
of  Lil  Cookeite.  In  the  former  case  both  the  K  and  Na  wonid 
be  associated  together  in  the  same  constituent,  while  the  Li  would 
remain  unaccounted  for.  Vogtite,  Margarodite,  or  the  speciea 
examined  by  Smith  &  Brush,  from  Litclifield,  Connecticut,  and 
which  was  intermediate  between  Margarodite  and  Faragonite, 
might  be  re|)resentcd. 

But  the  plan  proposed  by  J.  D.  Dana,  of  characterizing  tliese 
partially  decomposed  states  simply  as  hydro-mica  slates,  seems  to 
fulfil  i?very  requisite  of  awiimcy.  ^^^M 

The  President,  Dr.  ItuscHiiNBERGER,  in  the  chair.  ^^^H 

Twenty-nine  members  present.  ^^^^| 

The  following  papers  were  presented  for  publication : — 
"On  Bnteonine  Subgenus  Cmxiiex,  Gould."    By  Robert  Itidg- 

nay. 

"On  Nisus  f'ooperi.  Bonaparte,  and  N.  Guudlarhi.  Lawrenot 

By  Kobert  Ridgway. 
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March  30. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Sixtj-four  members  present. 

Jacob  P.  Jones,  George  Cochran,  H.  G.  Lewis,  Wm.  G.  Castle, 
James  S.  Mason,  Miss  Rebecca  Gibson,  and  Mrs.  Caroline  G. 
Taitt,  were  elected  members. 

The  Committee  to  which  they  had  been  referred  recommended 
the  following  papers  to  be  published: — 


OR  CtlSDB  COOFEBI  (BONAFABTEl.  AND  H.  QTJNDLACBI   (LAWSENCEi. 

BV  ROBERT  aiDQWAV. 
Niini  Coopeii. 
F\itco  ceoperi.  Bonop,,  Am.  Om.  I.  183S.  pi,  10,  fig.  1 ;  Ann.  N.  T.  Lve.  IT. 

493 )  Iiis,  1833.  1137.    Jamc«on,  (ed.  WIU.)  Am.  Om.  IV.  1831.  3. 

Pcab.  B.  Mass.  III.  1841,  78. — Attur  Moperi,  Bonnp.,  Comp.  List, 

1S38,G.    R.  Z.  18S0,4B().   Consp.  I.  18.10,  31.    Jard.  (ed.  WiU.)  Adi- 

Om.  1840,  601.— /tectpi'Mj-  couperi,  Dekay,  Zool.  N.  Y.  IT.  l&M,  IH, 

pi.  IT.  f.  B.     Gray,  List  Ac.  B.  81.  IB48,  88.     Gen.  B.  T.  IMS.  211. 

Fland  List,  1.  18011,  89.      Cass.  B,   Cal.   Tex.   etc.,  1854.  96  ;  B.  X- 

Am.  1808.  IG.    HpLTm.  Phc.  R.  R.  Rep.  VII.  1857, 31.  Newb.  lb.  VI. 

iv.  1857,  74.     Malt.  Cab.  Joiirn.  VI.  1858. 13.     Baird,  Cat.  N.  Am.  B. 

18BB,  No.  IQ.    Brewer,  N.  Am.  Oei.igy,  I.  1857,  30,  pi.  v.  f.  85.    Scl. 

P.  Z.  8.  1860,  3BS.    Coop.  &  Suckl.  P.  R.  R.  Rep.  XII.  ii.  1860, 14.1. 

BUkist,  Ibis,  1661,  S17.    Dresser,  Ibis.  1865, 333.    Coaes,  Pr.  A.  N. 

S.  Pbila.  1866,  43 ;  Key  to  N.  Am.  B.  1873,  813 ;  Check  Lisl  N.  Am. 

B.  1878,  87,     9cl.  &  SalY.  Ex.  Om.  I.  1809,  170  (foot  notei  ;  Norn. 

Neolr.  1873. 138  ;  Gray,  Hainl  List.  1. 18B8, 170 ;  Rldgw.  Pr.  A.  N.  S. 

Pbila.  1870.  141;  B.  N.  W..  1875,  334.     Adama,  Rambles,  1873,  997. 

SImrpe.  Cal.  Ace.  B.  M.  1874, 137.— JV»uii  conptri,  Schl.  Rev.  Aec. 

1873,  78.    Bidgw.  Cal.  F»lc,  Mua.  Boston  Soo.  May,  1873, 10;  B.B. 

&  R.  HiBl.  N.  Am.  B.  III.  1874,  %m.~Faleo  ntnnUyi.  Aud,  B.  Am. 

1831.  plB.  88,  Ul;  Ora.  Biog.  I.  1831.  186.  — Cooji*ra»tur  ttanltyi, 

Bonsp.  Rev.  el  Mng.  Znol.  1834,  688. — AcciptUr  mexieanu$,  Swaius. 

F,  B.  A.  II.  1881,  45.    Jard.  (ed.  Wils.)  Am.  Om.  II.  1689,  815. 

Bonap.  Consp,  I.  1850,  33  (sub  A.  fnscHs).      Case.  B.  Cal.  Tex.  etc. 

1854.  BB  ;  Pr.  A.  N.  S,  Pbila.  18.15,  270  ;  B.  N.  Am.  1858, 17.    SirickL 

Om.  Syn.  I.  1855,  IDS.     Coop.  &  Suckl.  Pae.  B.  R.  Rep.  XIT.  H. 

1880.  148.    Couca,  Pr.  A.  N.  8.  Pbila.  1886,  43.    Gray,  Hand  List,  I. 

1809,  83.     Cooper,  Om.  Cnl.  I.  1870,  485.— .yitu*  eoo-peri  nt.  mtxi- 

eanvt,  Ridgw.  Cal,  Fnlc.  Mas.  Boston  Soc  May,  1873,  19  ;  B.  B.  * 

R.  Hi.«t.  N.  Am.  B.  IIL  1874.  231.— "Aeeipiitr  piUaliu,"  Sirickl. 

Om.  Syn.  1. 1865, 109  (in  pari— not  ./l.pf7«aru(  Vig.  1834).— JVoi-iAini 

Fbleon,  Lath.  Gen.  Synop.  I,  1781,  70,  No.  63  (J  ad.),— fUfco  Ay*. 

7nalii,  0.  Gmel.  B.  N.  I.  1788.  374  (  ?  ad.). 

Habitat — United  States,  and  table-lanils  of  Mexico  ;  soutiiward 
(in  winter)  to  Costa  Rica  and  Verngua ;  Dorth  (in  summer),  to  New 
Brunswick,  the  Saskatchewan,  and  Wasliiiigton  Territory. 

Diagnosis.— WiDg,».10-UM;  tail,  7.80-10.50 :  culmen,. 53-^80; 
tarsus,  2.30-2.85;  middle  toe,  1.45-1.85.  Fourth  or  fifth  quill 
longest;  first  equal  to  or  shorter  than  tenth;  outer  five  with  ini 
vebs  sinuated.    Tail  rounded.    Tarsi  distinctly  Hcutellale. 
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Adalt. — AlK>ve  slate-color,  varying  from  a  fine  bluish  to  a 
brownish  cast,  the  shafts  of  the  feather  black.  Pileum  pluubeous- 
black,  the  occipital  feathers  snow-white  beneath  the  surface ;  pri- 
Buuies  plain  brownish-slate,  their  shafts  clear  brown.  Tail  nar- 
rowly tipped  with  white,  and  crossed  by  four  ver}'  regular,  but 
sometimes  not  sharply  defined,  bands  of  dusky,  usually  rather 
narrower  than  the  slaty  ones — the  last  broadest,  the  first  nearly 
obsolete,  and  concealed  by  the  coverts,  which  are  sometimes  nar- 
rowly tipped  with  white.  Loiter  parts  white  and  rufous,  in  trans- 
Terse  bars,  the  shafts  of  the  feathers  black,  and  the  rufous  bars 
usually  connected  along  the  middle  portion  of  the  feathers ;  tibiae 
Bore  deeply  colored,  the  rufous  usually  predominating ;  crissum 
immacalate  white.  Lining  of  the  wing  white,  irregularly  spotted 
with  deep  mfous;  inner  webs  of  the  primaries  with  transverse 
bands  of  dusky  and  white  anterior  to  their  emargination  and  sil- 
veiy-gray  terminall}' — the  dusky  bands  about  seven  in  number  on 
the  longest  quill,  the  two  colors  nearly  equal  in  width.  Bill  black 
terminally,  pale  blue  basally ;  cere  greenish-yellow ;  iris  orange- 
red  ;  tarsi  and  toes  lemon-yellow ;  claws  black.  Male :  Slate  of  tiie 
upper  parts  of  a  fine  bluish  cast ;  nape  and  sides  of  the  head 
bluish-ashy,  the  sides  of  the  breast  usually  tinged  with  the  same. 
Wing,  8.85-9.40 ;  tail,  7.80-8.30 ;  culmen,  .60-.68 ;  tarsus,  2.30-2.60 ; 
middle  toe,  1.45-1.55.  (Eight  specimens.)  Female:  Slate  of  the 
upper  parts  of  a  brownish  cast ;  nape  and  sides  of  the  head  dull 
msty  rufous,  the  sides  of  the  breast  without  ashy  tioge.  Wing, 
10.10-10.80  ;  tail,  9.00-9.40  ;  culmen,  .70-.80 ;  tarsus,  2.G5-2.85  ; 
middle  toe,  1.60-1.85.    (Five  specimens.) 

Young:  Above  grayish-brown,  the  feathers  more  or  less  bor- 
dered with  rusty;  the  scapulars  and  upper  tail-coverts  with  con- 
cealed white  spots;  the  occiput  blackish,  with  the  bases  of  the 
iieatbers  white;  and  the  pileum  and  nape  streaked  with  rusty. 
Tail  grayish-brown,  tipped  with  whitish,  and  crossed  by  four 
bands  of  brownish-black  or  dusky.  Lower  parts  white,  longitu- 
dinally striped  with  clear  dusky  brown;  the  shafts  black.  Iris 
varying  from  greenish-white  to  chrome-yellow ;  bill  blackish  ter- 
minally, pale  blue  basally ;  tarsi  and  toes  varying  from  very  pale 
greenish-yellow  to  lemon-yellow;  claws  slate-black. 

Bemarkf, — The  extent  of  individual  variation  in  this  species, 
though  very  considerable,  is  limited  by  the  terms  of  the  above 
diagnosis.    Adult  males  vary  as  follows : — 
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No.  10,086,  locnlity  unknown  (type  of  doscriptioD  of  A'. 
cooperi,  adult  male,  in  Baird,  Brewer,  and  Ridgway'a  JlUtoiy 
North  American  Biida,  voi.  III.  \>.  ■iSO):  Forehead,  crown,  ami 
oceiptit  IilackiBli-pluinbeotiB,  the  latter  snowy-white  beneath  tlie 
anrfnec;  rest  of  u|ijiur  parts  slaty-iilumlieoiia,  the  nape  abnipUy 
lighter  than  tlio  octi]iiit;  feathers  of  the  nape,  back,  ncapulars, 
and  rnmp  with  darker  shan-liiies;  scapulars  with  concealed  cor- 
date nnd  circular  spots  of  white;  upper  tail-coverts  sharply  tipped 
with  white.  Tail  loorc  brownish  than  tlie  rump,  sharply  tipped 
with  pnre  white,  and  crossed  with  three  broati,  sharply  lieflnetl 
linuds  of  black,  the  first  of  which  is  concealed,  the  last  much 
broadest ;  that  portion  of  the  shaft  between  the  two  expoeed 
lilauk  bands  white.  Lores  grayish ;  cheeks  and  throat  white,  with 
fine,  hair-like,  shaft-streaks  of  blackish;  ear-covcrCs  and  sides  of 
neck  more  ashy,  and  more  faintly  streaked.  Ground-color  be- 
neath pure  white,  but  broken  by  detached  transverse  bars  of  Hub 
vinaceouB-rufous,  crossing  the  juguliim,  breast,  sides,  flanks,  ab- 
domen, and  tibia; ;  tlie  white  bars  everywhere  (except  on  sides  of 
the  breast)  rather  exceeding  the  rufous  in  width  ;  all  the  feathers 
(except  tibial  plumes}  with  distinct  black  shaft-lineB;  lower  lail- 
coverta  immaculate  pure  white.  Lining  of  ilic  wing  white,  with 
numerous  cordate  spots  of  rufous  -,  under  wing-coverts  willi  trans- 
verse Lilackisti  bars;  under  side  of  primaries  ail  very- white,  purest 
basHlly  (lips  dusky),  crossed  witii  quadrate  bars  of  dusky,  of  whieb) 
there  are  six  (the  first  only  indicated)  upon  the  longest  <ii 
(luurth).  Wing,  9.35;  tail,  8.30;  culmen,  .68;  tarsus,  3.45 
toe,  1.55.  Fourth  quill  longest;  third  shorter  than  flftb ;  seci 
intermediate  between  sixth  and  seventh  ;  first,  2.80  shorter  Cl 
longest;  graduation  of  tail,  1.00. 

No.  12,024,  Ft.  Tejou,  Cal. ;  J.  Xantua  (type  of  description- 
Of  var.  Mexicanus,aduU  ma/e,  in  Hist.  N.Am.  Binls,  HI.  p.  231): 
Forehead,  crown,  and  occiput  plumbeous- black,  feathers  of  the 
latter  with  basal  two-thirds  snowy-white,  partially  exposed. 
Upper  plumage  deep  plumbeous,  darkest  anteriorly,  the  back 
beiug  scarcely  lighter  than  the  nape;  rump  tine  bluish-plumbeous. 
No  coucealed  white  on  the  upper  parts.  Tail  brownish-plum- 
bpous,  narrowly  tipped  with  pure  white,  and  with  four  sbarj 
defiued  broad  bands  of  black,  the  first  of  which  is  faintest, 
concealed  by  tlie  coverts,  the  last  broadest ;  shafts  of  tail-featht 
deep  browu  throughout.     Primaries  and  secondaries  mufh  darl 
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than  the  tail,  more  bluish ;  less  so,  however,  than  tlie  scapulars. 
Lores  whitish,  quite  in  contrast  with  the  black  of  the  forehead ; 
cheeks  and  ear-coverts  dark-ashy,  slightly  washed  with  reddish, 
and  with  obscure  darker  streaks;  chin  and  throat  white,  with  sparse, 
hair-like  shafl-streaks  of  black.  Breast,  abdomen,  sides,  flanks, 
and  tibiie  fine  vinaceous-rufous,  the  feathers  (except  on  tibiae) 
with  fine  hair-like  shaft-streaks  of  black  ;  breast,  abdomen,  sides, 
and  flanks  with  pairs  of  transverse  ovoid  white  spots,  not  touch- 
ing the  shaft ;  on  the  abdomen  the  white  and  rufous  bars  are  of 
about  equal  width;  on  the  tibiae  the  rufous  is  deepest,  and  exceeds 
the  white ;  anal  region  barred  with  rufous,  more  faintly  than  the 
abdomen ;  lower  tail-coverts  immaculate  snowy-white.  Sides  of  the 
neck  deep  reddish-ashy,  this  washing  the  whole  side  of  the  breast. 
Lining  of  the  wing  reddish-white,  with  numerous  crowded,  cord- 
ate, somewhat  blended  spots  of  rufous ;  larger  coverts  trans- 
versely spotted  with  blackish ;  under  side  of  primaries  silvery-white 
(blackish  for  about  the  terminal  inch),  crossed  with  quadrate  spots 
of  blackish,  of  which  there  are  about  seven  on  the  longest  quill 
(fourth) ;  the  basal  ones  are,  however,  so  much  broken,  that  the 
number  is  rather  indefinite.  Wing,  9.10;  tail,  8.20  ;  culmen,  .65; 
tarsus,  2.60;  middle  toe,  1.50. 

No.  66,237,  Westfield,  Massachusetts,  October  10,  1846.  Very 
similar  to  the  preceding  (No.  12,024),  but  even  darker,  the  rufous 
of  the  lower  parts  deeper,  and  the  ashy  tinge  on  the  side  of  the 
breast  still  stronger.  Wing,  9.20  ;  tail,  8.15;  culmen,  .65;  tarsus, 
2^5 ;  middle,  1.50. 

No.  6,874,  Sacramento  Valley,  California,  differs  from  the  two 
preceding  in  having  the  entire  breast  barred  with  rufous  and 
white,  instead  of  having  the  two  sides  ashy,  the  white  bars  re- 
stricted to  the  middle  line ;  the  black  of  the  pileum  terminates 
abruptly  on  the  occiput,  and  the  sides  of  the  neck  are  tinged  with 
maty,  as  in  females.  Wing,  9.30 ;  tail,  8.15 ;  culmen,  .60  ;  tarsus, 
8.45 ;  middle  toe,  1.50.  It  resembles  No.  10,086,  except  that  the 
colors  are  uniformly  of  a  darker  shade  throughout. 

No.  2,554  (Mus.  R.  R.),  Washington,  D.  C,  differs  from  No. 
10,086,  in  paler  colors,  and  more  delicate  shades  ;  the  sides  of  the 
breast  have  a  distinct  wash  of  pearly-ash,  while  the  nape  is  pale 
blntsh-ash,  lighter  than  the  back,  and  abruptly  defined  against  the 
dark  plumbeous  -^rown.  Wing,  9.40 ;  tail,  8.30 ;  culmen,  .65 ; 
tarsus,  2.50 ;  middle  toe,  1.55. 
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No.  42,074,  Mirador,  Mexico,  is  extremely  similnr  to  tbc  last, 
except  that  it  lacks  liie  Dsliy  tinge  on  the  eiile  of  the  hnrnst. 
Wing,  8.S5;  tail,  7.80;  culmen,  .65;  taraus,  2.40;  middle  toe. 
1.45.  Another  Mirador  Rpecimt:))  (No.  23,809)  is  exactly  aimjlar; 
it  measures:  wing,  9.40;  tail,  8.10;  tarsus,  2.30 ;  middle  toe,  1.45 — 
uearly  the  same  as  the  Washington  specimen. 

No.  5,341,  I'liget  Sound,  October  4,  is  exactly  similar  to  1 
G,874  (Sacramento  Valley),  and  has,  like  it,  the  foretiead  stron] 
tinged  with  dull  rusty.     Wing,  8.90;  tail,  8.00;  culmen,  . 
sua,  2.45;  middle  toe,  1.55. 

The  adult  females  differ  pi-etty  constantly  from  the  mal«a  I 
the  much  browner  upjicr  parts,  and  rusty  instead  of  ashy  n 
and  nuriculara — Ihoiigli  tliis  last  feature  is  a  lees  constant  i 
tinction. 

No.  26,1^38,  Washington,  D.  C.  Similar  to  the  male,  but  t&« 
upper  parts  lacking  entirely  any  bluish  cast,  and  tLe  rufous  of  the 
lowLT  parts  leas  vinaceous  in  tint.  Koi'chead  tinged  with  rusty 
brown  ;  neck  and  auriculars  uniform  dull  rufous,  with  a  rusty 
brown  tinge,  and  sides  of  the  breast  entirely  destitute  of  ashy 
wash.  Wing,  10.80;  tail,  9.00 ;  culmen,  .75;  tarsus,  3.C5  ;  mid- 
dle toe,  1.85  ;  fourth  and  flfth  quills  equal  and  longc^st ;  Uiinl 
longer  than  sixth ;  second  intermediate  between  sixth  and 
seventh  ;  first,  three  inches  shorter  than  the  longest. 

No.  5T,8G7,  Tehuantepec.  S.  Mexico  (January  8, 1869),  is  exactly 
like  No.  26,588,  except  that  the  tllila.'  are  deeper,  and  nearly  uni- 
form, rufous.  Wing,  10.35;  tail,  9.10  ;  culmen,  .70;  tarsus,  2.80; 
middle  toe,  1.70. 

No.  55,018,  Mazatlan,  W.  Mexico  (February  21),  differs  in 
having  the  rufous  bars  of  the  lower  parts  browner,  more  sharplv 
defined,  and  more  regularly  transverse.  Wing,  10.10;  tail,  9.30; 
culmen,  .75  ;  tarsus,  2.C5;  middle  toe,  I.BO. 

Two  other  specimens  (No.  5,792,  South  Carolina,  and  No.  49,683, 
Arizona]  are  very  similar  in  colors  to  the  last;  their  measare- 
ments  may  be  found  in  the  appended  table: — 

The  following  detailed  descriptions  of  young  birds  are  of  speci- 
mens typical  of  the  two  styles: — 

Youug  male  {55,498,  Fort  Mncon,  N.  C,  February;  Dr.  Coues. 
type  of  var.  Cooperi  in  Hist.  N.  Am,  Itirds,  HI.  p.  231):  Above 
grsyish-umbcr,  the  feathers  of  forehead,  crown,  and  nape  faintly 
edged  laterally  with  pale  rusty;  occiput  unvaried  blackish,  feathers 
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beneath  the  surface.  Wing-coverts,  scapulars,  and  intersca- 
poiars  narrowly  bordered  with  pale  yeliowish-umber ;  rump  and 
upper  tatl-co verts  bordered  with  rusty.  Tail  paler  umber  than 
the  back,  narrowly  tipped  with  white,  and  crossed  by  four  bands 
of  brownish-black,  the  first  of  which  is  only  partially  concealed. 
Scapulars  and  upper  tail-coverts  showing  much  concealed  white, 
in  form  of  roundish  flpots,  on  both  webs.  Beneath  clear  white, 
without  any  yellowish  tinge;  throat  with  a  medial  and  lateral 
series  of  clear  dark-brown  streaks;  jugulum,  breast,  sides,  flanks, 
aad  abdomen,  with  numerous  stripes  of  clear  sepia,  each  showing 
a  darker  shaft-streak;  tibiie  with  longitudinal  streaks  of  paler  and 
Bore  rosty  brown ;  lower  tail-coverts  immaculate. 

Young  female  (6876  "  Sacramento  Valley,  Gal. ;"  Dr.  Heermann 
—probably  from  Pennsylvania,  type  in  Hist.  N.  Am.  B.,  III.  p. 
S81):  Similar  to  yoqng  male;  more  varied,  however.  The  black 
■iddle  streaks  of  feathers  of  head  above  narrower,  causing  more 
eoospicuous  streaks;  white  spots  of  scapular  region  considerably 
exposed;  longitudinal  stripes  beneath  narrower  and  more  sparse. 

TouDg  male  (Fort  Tejon,  California,  type  of  var.  Mexicanus^ 
lost.  cit.  232):  Forehead,  crown,  occiput,  and  nape,  deep  rusty- 
mfons;  feathers  with  broad  longitudinal  streaks  of  pure  black. 
Rest  of  upper  parts  deep  umber,  darkest  on  the  back;  feathers  of 
back  and  rump,  the  upper  tall-coverts,  scapulars,  and  wing-coverts, 
broadly  bordered  with  rusty ;  scapulars  with  concealed  white  spots. 
Tail  ashy-umber,  tipped  (more  broadly  than  in  adult)  with  ashy- 
white,  crossed  by  four  broad  bands  of  brownish-black ;  the  last 
(or  subterminal)  of  which  is  broadest,  the  first  concealed  by  the 
coverts.  Secondaries  and  primaries  similar  in  color  to  the  tail, 
but  darker;  the  first  showing  five  obsolete  darker  bands,  and 
tipped  (rather  broadly)  with  pale  cinnamon-rufous.  Ear-coverts 
and  cheeks  fulvous-white,  thickly  streaked  with  dark  brown. 
Lower  parts  white,  washed  with  ochraceous  on  jugulum  and 
breast ;  each  feather  with  a  central  longitudinal  lanceolate  stripe 
of  clear  umber,  the  shaft  of  each  black;  these  streaks  are  very 
narrow  on  the  throat,  broadest  on  the  breast  and  flanks.  Tibise 
with  transversely  ovate  spots,  and  transverse  bars  of  reddish- 
mnber;  lower  tail-coverts  with  narrow  shaft-streaks  of  darker 
brown.  Lining  of  wing  with  cordate  and  ovate  spots  of  dark 
brown. 

Young  female  (42,136,  Orizaba,  Mexico;  M.  Botteri,  type  in 
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Hist.  X.  Am.  B.,  S32):  Similar  to  the  young  male;  featlicra  of 
bnctc,  etc.,  less  broadly  margined  with  rusty.  Ochraceoiis  waah 
on  lover  parts  more  decided;  stripes  beneath  broader  and  less 
lanceolate;  on  the  sides  broadly  ovate,  uniJ  on  tbe  fl.nitka  in  form 
of  broad  Iranaverse  bars;  tibia?  more  thickly  spotted  transversely; 
lower  tail-coverta  immaculate.  Wing,  9.00;  tail,  7. SO ;  tarsus,  2.25 ; 
middle  toe,  Si.50.  Fourtb  quill  longest;  third  shorter  than  fifth  ; 
second  intermediate  between  sixth  and  seventh;  first, 2.90  shorter 
than  longest.     Graduation  of  tail,  .90, 

Altboiigb  occasional  individuals  from  Mexico  lead  at  first  to  tbe 
impreRston  of  a  decided  diflbrencc  from  the  usual  style  of  the 
eastern  Fnitcd  States,  they  lose  their  apparently  distinctive  feal- 
arcs  when  a  large  scries  is  brought  together  for  comparison.  As 
a  rule,  adult  males  fVom  Mexico  agree  with  each  other,  and  differ 
from  the  average  style  of  the  same  plumage  in  birda  from  the 
eastern  United  States,  in  having  the  rufous  of  the  lower  parts  in 
greater  amount  in  proportion  to  the  white,  that  of  the  tibiie  being 
often  ahnost  unbroken;  there  is  usually  nlso  less  of  concealed 
white  on  the  scapnlars.  The  most  typical  example  of  the  so- 
called  A.  mexicanus,  however,  is  one  from  Massachusetts,  de- 
scribed ou  p.  81.  The  climatic  difference  between  eastern  and 
western  birds  of  this  species  is  more  marked  in  the  young  than  in 
the  adult  plumage,  however;  and  there  seems  to  be  great  con- 
stancy in  the  differences  observable.  Thus,  the  western  birds  are 
darker  colored  throughout,  the  brown  markings  occnpylng  larger 
areas,  and  the  white  portions  of  a  lc«s  pure  color,  being  more  or 
less  suffused,  or  stained  with  pale  ochraceous.  The  markings  on 
the  tibire  are  almost  always  transversely-cordate  aj^ts  instead  of 
longitudinal  streaks.  This  darker  style  of  plumage  is  character- 
istic of  the  entire  Western  Province,  east  to  the  Missouri  Plains  ; 
but  along  tbe  southern  border  and  in  Mexico,  birds  more  like  the 
eastern  style  seem  to  prevail. 

Upon  the  whole,  it  is  found  impossible  to  characterize  by  tan- 
gible, and,  at  the  same  time,  constant  cliaracters,  two  geographical 
raoea  of  this  species;  for,  while  a  barely  appreciable  difference 
characterizes  the  majority  of  the  birda  of  either  region,  the  cases 
of  individuals  which  correspond  in  every  particular  being  found 
in  tbe  region  of  which  tliey  are  not  typical  are  too  numerous  to 
warrant  the  consideration  of  the  two  extremes  as  strictly  climatic. 
It  remains,  therefore,  for  us  to  better  class  these  variations  as  of 
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AD  individaal  nature;  and  this  stand-point  is  well  borne  out  by  the 
results  of  careful  measurements  of  specimens  from  various  locali- 
ties in  North  America.  The  following  table  of  measurements 
shows  conclusiTclj  that  the  variations  in  general  size,  and  rela- 
tive proportions  of  the  parts,  are  purely  individual. 


Measurements  of  39  Specimens  of  Nisus  Cooperij  from  various 

portions  of  North  America. 


Wl«f- 

Tail 

»«.  j  'T'"" 

Middle  p.,  v^ 
Toe.    iC»»No 

MaMam. 

Locality. 

Adult  Males. 

9M 

8.30 

1 
.68     2.45 

1.55 

1 
10,086 1  Nat.  Mus. 

? 

9.40 

8.30 

.68     2.50 

1.55 

2,554  i      R.  R. 

Washington,  D.  C. 

9.90 

8.15 

.65  ,  2.55 

1.50 

66,237 ;  Nat.  Mus. 

Massachusetts. 

9^ 

8.15 

.60  ,  2.45 

1.50 

6,874  i     ♦♦        '♦ 

Sacramento  Val.,  Cal. 

9.10 

8.20 

.65  ,  2.60 

1.50 

12,024  \     ♦*        '* 

Fort  Tejon,  Cal. 

a85 

7.60 

.65     2.40 

1.45 

42,074 1     »♦        ♦» 

Mirador,  3Iexico. 

9.40 

1 8.10 

. .  ,  2.30 

1.55 

23,809 ;     ♦♦        ♦' 

tC                           it 

8.90 

8.00 

.62     2.45 

1.85 

5,841      "       ♦♦ 

Paget  Sound. 

9.25 

8.60 

.60  !  2.85 

1.55 

1,593 :     Aiken 

El  Paso,  Col. 

9.20 

8.00 

.65  '  2.65 

1.60 

a.  15 

Lawrence 

New  York. 

9.10 

7.90 

.65     2.35 

1.65 

b.  15 

1 

(I        (( 

Adult  Females. 

10.80 

'9.00 

.75     2.65 

1                                                            , 

1.85    26,588   Nat.  Mus. 

Washington,  D.  C. 

10.50 

900 

.80  ;  2.a5 

1.85   i  5,792      '* 

South  Carolina. 

10.40 

9.40 

.75     2.70 

1.75    49,683      ** 

Arizona. 

10.10 

9.30 

.75     2.65 

1.60    55,018      "        "     ' 

Mazatlan,  W.  Mex. 

10.35 

9.40 

.70     2.80 

1.70    57,867      "        " 

Tehuantepec,  S.  Mex. 

10.20 

9.10 

.70     2.60 

1.62   i  1,612       Aiken 

Colorado. 

10.00 

9.10 

.70  j  2.70 

1 

1.62      1,654 1         *» 

; 

i( 

faaoEEDiNos  or  tax  aoadbht  or 


Wl^,     TUL  1  ^J^'    T.riB..  "jJJ"  C»l.  Mo.      Uanam. 


Yousa  M'^-^Pi 


e.40 

HM 

M 

3.(15 

1.5r.  135,301 

Nat.  Hu>. 

WMhington.  D.  C. 

9.25 

flno 

M 

a«s 

1.65   158,340 

Jacksonville,  Florid*. 

U.15 

nm 

IH1 

l.fiO 

North  CaroUnn. 

8.1)0 

H,ao 

.110 

3.«0 

1.50 

H,117 

WjominK  Tcr. 
Dakota  fpr. 

1.43 

5,  IBS 

9.10 

KM 

.0(1 

2.4S 

1.4n 

r,,H47 

Wasbinirton  Ter. 

8.70 

HM 

HI) 

2  40 

1.4,5 

4,590 

8.1)0 

H.-iil 

m 

fl40 

l.M 

1,759 

B.  R. 

Nevadn.                       1 

9.00 

««(! 

.(HI 

3,.-i0 

I.IM) 

Nat.  MU8. 

Fort  Tcjon,  8.  CaL   ^ 

9.00 

K.-Itt 

,00 

3  5fi 

i.oa 

038 

R.  R. 

Cape  St.  Lucu.         ■ 

9.30 

Km 

ItO 

3.  SO 

7,S08 

■ 

B.BO 

H.IM) 

.(HI 

i!,40 

l.fiO 

7,8(M 

■ 

a.V) 

H.Wt 

DO 

3« 

1.50 

5,073 

Hlrador,  G.  UesiOOifl 

9.15 

H.4(l 

.IW 

a.85 

1.4.1 

ia,SM 

"        1 

6.8D 

B70 

.no 

3,41 

t.50 

ia.w)0 

Ori«ba,           ••       1 

9.  IS 

.S5 

3.45 

TOCHO  Fkualkb. 


,3S5l  Nat.  Uus.    Nebraska. 

.888 South  nUnols. 

955      a  B.      I      " 
l,es    17,510  Nat,  Hub.   Montana  Ter. 


70    3.B5      1.05    38,111, 


Jilateriat  examined. — National  Mueeiim,  Washington,  68 
nienB',  Academy  ofNatural  Sciences,  Philadelpljia,  18;  Am 
Museum,  New  York,  3;  Boston  Society  of  Natural  Ilietory,  4 
Museum  Comparative  Zoology,  Cambridge,  Masa.,  3;  Mns.  G.l 
Lawrence,  Esq.,  9;  W.  S.  Brewer,  Esq.,  1;  R.  Ridgway,  7.  Totd 
number  ot  specimens  examined,  113. 
Mtm  QnndUohi. 

A$ltir  eooperi,  I.cmb.  At.  de  la  lala  de  Cuba,  1850, 17.  Caban.  Jount. 
Urn.,  Not,  1854. — Jtiiiii  pilealui,  Lemb.  At.  Cuba,  Supplement.—^ 
Atlvr  piUatui,  Gntidl.  Joiim,  I.  Om,,  Not,  1854. — AeeipiUr  ffiirul- 
laehif  Lawr.  Ann.  N.  Y.  Lye.  VII.  May,  18(10,  352.  GundL  Ri-p., 
18C5.  234.  Scl.  andSalv.E*.  Om,  1.  170.  Gray,  Hand  Liat.  I.  38, 
No.  819.  Sbarpe,  Cat.  Ac.  B.  M.,  1874,  187  (foot-nole).- 
eooptri  Tar.  gundlacM,  Ridg.,  B.  B.  &  R.  Hist.  N.  Am.  B.  III.  II 


Diagnosis. — Adnlt  male:   "Front,  crown,  and  occiput  sooty 
black;  upper  plumage  dull  blnish-asli,  the  feathers  of  the  back 
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with  brownish  margins  ;  tail  of  the  same  color  as  the  back,  partly 
tinged  with  dull  rufous,  and  crossed  with  four  brown  bars,  three 
of  which  are  imperfect,  being  but  little  developed  on  the  outer 
webs,  the  outer  bar,  however,  crosses  both  webs  and  is  narrowly 
tipped  with  white.  Quill  feathers  brown,  having  their  shafts,  as 
are  also  those  of  the  tail  feathers,  reddish-brown ;  cheeks  dusky 
ash  ;  space  forward  of  the  eje  pale  dull  rufous ;  a  line  of  whitish 
feathers  runs  along  the  edge  of  the  crown  and  extends  over  the 
«*vc ;  throat  ashy-white,  tinged  with  rufous ;  sides  of  the  neck, 
upper  part  of  the  breast,  and  a  band  running  to  the  hind-neck 
Iptiyish-ash  ;  lower  portion  of  the  breast  and  upper  part  of  the 
abdomen  rufous,  the  feathers  very  narrowly  edged  with  dull  white ; 
tower  part  of  the  abdomen  of  a  pale  rufous,  with  transverse  bars 
of  dull  white.  Long  feathers  of  the  sides  grayish-ash  tinged  with 
mfous  and  destitute  of  bars  or  spots;  sides,  just  above  the  junc- 
lioQ  of  the  tail,  plain  rufous ;  thighs  of  a  bright  but  rather  pale 
mfous,  the  feathers  having  darker  submarginal  ends,  terminating 
with  very  narrow  edgings  of  dull  white;  under  wing-coverts  and 
mxi liars  bright  rufous  barred  with  white.  The  feathers  of  the 
throat,  breast,  and  sides  have  their  shafts  dark  brown  ;  upper  tail 
coverts  grayish-ash,  lower  white ;  bill  horn-color,  with  a  whitish 
mark  on  the  tooth  and  also  on  the  edge  of  the  lower  mandible  near 
its  base ;  legs  greenish-yellow.''* 

^  Length  about  18  inches ;  wing  from  flexure  9| ;  tail  7| ;  tarsus 
2J.*'    (Lawrence,  1.  c.) 

Toung  male  (41,129,  Cuba,  Dr.  Gundlach) :  Above  dark, 
blackish  vandyke-brown,  the  feathers  bordered  inconspicuously 
with  dark  rusty ;  tail  dull  slate,  narrowly  tipped  with  ashy-white, 
and  crossed  with  four  broad  bands  of  dusky,  almost  equal  to  the 
slate ;  beneath  white,  much  tinged  on  breast  and  tibife  with 
reddish-ochraceous  ;  thickly  striped  with  umber-brown,  except  on 
crissum,  the  streaks  on  throat  narrow  and  cuneate,  those  on 
breast  broad,  and  on  sides  changing  into  broad  transverse  spots 
or  bars;  tibise  thickly  spotted  transversely  with  more  reddish, 
nearly  rufous,  brown  ;  larger  lower  tail-coverts  with  narrow  shaft- 
streaks  of  black.      Occiput  showing  much  concealed  white,  the 

>  Dr.  Gundlach  (Lawrence,  L  c.  p.  7)  adds :  Cere  and  cheeks  (t.  e.  orbits  ?) 
greenish  yellow ;  feet  pale  yellow  with  a  greenish  hue;  iris  red;  length 
0.457;  extent  0.807. 
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ends  of  t)ie  fenthei 


deep 


blaok.     Wing,  8.fiO:  tnil,  7.50  ; 


.68;  tarsus,  3.50  ;  middle 

TouDg  Temiile  (41,128,  Ciibn,  Dr.  Gundlacli):  Similar,  but  more 
thickly  striped  beneath,  tiie  dark  markings  about  cqiinlling  the 
wliilc  in  extent;  whole  sides  nitli  lurge  trnii6vi>rfie  spots  of  umber, 
cuneate  along  shafts.     Wing,  10.50  ;  tail,  9.50. 

Semarka. — In  regard  to  its  rulnlionstiip  to  its  nearest  allies — N. 
cooperi  and  N,  pUe.alus — Mr.  Lawrence  (1.  o.  p.  8)  remarks :  "  A 
very  marked  feature  in  llie  ad  iil  t  oftliis  species  is  the  ash-color  of  the 
breast  and  sides,  which  does  not  exist  at  all  in  cooperi;  the  nnder 
aiirrace  is  less  marked  with  white  than  in  that  species;  the  thighs 
are  of  a  nearly  uniform  rufous,  which  in  cooperi  arc  consjucuoualy 
barred  with  white ;  in  the  latter  the  under  wing-coverts  nr<.-  while, 
with  longitudinal  spots  of  rufous-brown,  whereas  in  giiniUnchi 
they  are  rufous  barred  with  white.  From  A.  pileatUB,  as  figured 
in  Fl.  Col.  pi.  205,  it  is  also  very  different ;  the  adult  of  Ihat  spe- 
cies has  the  top  of  the  head  dark  slate,  the  uppt^  pliimiige  of  a 
rather  light  slate-bluo;  wings,  dark  slate:  tail,  with  four  dark 
bands,  whitish  between;  the  under  plumage  pale  whitish-blue; 
thighs,  deep  rufous ;  no  nppearunue  of  bars  on  any  part  of  the 
plumage;  under  tail-coverts,  white ;  bill,  bluish,  uudei 
yellow  at  the  base;  legs,  yellow." 

In  the  "History  of  North  American  Birds"  (III. p.223,foot-no1 
this  species  is  considered  to  be  a  geographical  race  of  A',  cooperi; 
and  Mr.  Sliariw,  in  his  great  work  the  "Catalogue  of  the  Accipi- 
tres,  or  Diurnal  Birds  of  Prey,  in  the  collection  of  the  British 
Museum"  (p.  137,  foot-note),  remarks  that  it  "will  probably  prove 
on  examination  to  l>e  identical  with  the  small,  richly-colored  form 
of  A.  cooperi,  called  by  Swainson  A.  mexicanm."  We  liavc 
shown  bt-fora  that  the  latter  is  not  entitled  to  recognition  as  even 
a  race,  though  we  had  previously  accorded  it  that  rank,  while  Mr. 
Sharpe  (torn,  fit.,  p.  137j  more  properly  places  it  among  the  syno- 
nyms of  JV*.  cooperi.  In  regard  to  the  N.  guntilachi,  the  erroneous 
conclusions  of  both  authors  were  the  result  of  lack  of  specimens 
for  comparison,  and  too  haaty  examiunlion  of  published  descrip- 
tions. The  description  of  the  adult,  copied  from  the  original 
paper  by  Mr,  Lawrence  (Annalaof  the  Lyceum  of  Natural  History 
of  New  York,  VII.,  May,  18fil),  p.  252),  shows  dearly  the  perfect 
^distinctness  of  the  Cuban  species 
1  as  fi'oui  all  other  species  o 
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OH  THB  BUTXOinVE  BJJBQZSVB  CBAXIBEX,  OOITLD. 

BT   ROBERT   RIPOWAT. 

The  genus  Buieo  as  restricted^  is  divided  primarily  into  two 
Terj  distinct  groups,  one  (typical  Buteo)  having  four  and  the  other 
(Craxirex)  having  only  three  of  the  outer  primaries  emarginated 
on  their  inner  webs.  The  European  B.  vulgaris^  Leach,  the  type 
of  the  genus,  belongs  to  the  first  group ;  its  American  allies  are  B. 
borealis  (Qm.)i  B.  harlani  (Aud.),  B,  cooperi^  Cass.,  B.  linecUits 
(Om.),  B.  abbreviaius^  Caban.,  B.  minutuSj  Pelz.,  and  B.  brachyuray 
TieilL;  while  the  Old  World  contains  more  numerous  representa- 
tives of  the  subgenus.*  The  subgenus  Crcunrex  is  peculiar  to 
America,  the  majority  of  the  species  belonging  to  the  southern 
continent.    North  America  possesses  only  C7.  swainsani^  Bonap., 

>  At  present  we  exclude  from  the  genus  Buteo  the  closely  related  forms 
named  respectively  Het&raitui^  Eaup  (type  Spizaetui  melanoletieui,  Yieill.)i 
rVii^^ifi^a,  LaAr.  (type  Faico  urubitinga^  Gm.  ss  U.  ionura  [Shaw]), 
Eetero$pizia$^  Sharpe  (type  Faleo  meridionaliij  Lath.),  Antenor^  Ridgw. 
(type  Fblco  unieinetui,  Temm.),  Buteogallui^  Less,  (type  Falco  {gquinoc- 
Ualii,  Gm.)t  LeueoptemU,  Eaup  (type  Fako  melanopi^  Lath.)»  Atturina, 
Tieill.  (type  Faleo  nitidui,  Lath.),  Bupornii^  Eaup  (type  Faleo  magnirot- 
tri$^  Gm.),  OnyehoUi,  Ridgw.  (type  0.  gruberi^  Ridgw.),  UrubUarnii, 
Verr.  (type  CircaieiuM  9oUtariu9^  Tschudi),  and  Harpyhaliaietui^  Lafr.  (type 
Harpyia  eoronatci^  Vieill.).  Bu$arellu$,  Lafr.  (type  JPiilco  nigrieoUii^ 
Lath.),  placed  in  most  of  the  systems  in  close  proximity  to  Buteogallus^  and 
often  in  the  same  genus,  we  consider  to  be  far  removed  from  any  of  the 
above  genera,  being  more  closely  related  to  the  Haliaetine  forms,  especially 
to  OffpoieUnia,  Eaup  (type  Buteo  melanoitemon^  Gould),  of  Australia. 

'  The  synonjrmy  of  this  subgenus  is  as  follows : — 
Buteo,  Cavier,  Le<;.  Anat.  Comp.  L ,  tabl.  Ois.  1800  (type,  Faleo  buteo,  Linn., 

ssi  B.  tulgarii.  Leach). 
Buiaquilay  Hodgs., Gray's  Zool.  Misc.  1844,  81  (type,  Faleo  ferox,  Gm.). 
Butsokk,  Bonap.,  Comp.  Rend.  XLL,  1855,  651  (type,  Buteo  braehyura, 

VleUl.). 
Fteroleetee,  Sund.,  Disp.  Ac.  Hemerobarp.,  1874,  28  (types,  FiUeo  jakat^ 

Daud.,  and  Buteo  augur,  Rnpp.). 
B.  {Craxirex)  Bwaimoni  has  been  usually  regarded  as  the  Amerioui 
analogue  of  the  B,  vulgaris,  of  Europe ;  but  B.  lineatue  is,  in  reality,  tba 
nearest  New  World  relative  of  the  latter,  agreeing  very  closely  in  size,  pto- 
portions,  and  details  of  structure,  though  very  different  in  color.  B.  bor^Mi 
is  also  strictly  congeneric  with  these  two  typical  spades. 
7 
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aDd  C .  pfnnsylvanicua  (Wils.),  except  in  tlie  southern  portion; 
but  Mi(l<)Ie  and  South  America  have  in  addition  to  these  {vrUicb 
are  there  winter  migrants  from  tlie  north),  C.  albicaudatug  (Vicill.), 
C.  erylhronoltiB  (King),  C.  poHoeomus  (Quoy  and  Ofiini.),  and  C. 
galapaf/oentis,  Gould. 

Among  the  species  composing  the  subgenus  Craxirex  there  is 
con  Bide  ruble  varintion  in  proportions  and  size,  though  nothing  of 
greater  thnn  specific  importance,  since  no  two  are  exactly  alike  in 
the  details  of  form,  G.  sioaingoni  and  C.  albicaudatua  have  very 
long  wings,  reaching  nearly  to  the  end  of  the  tail ;  but  the  latter  has 
a  conspicuously  longer  and  thicker  tarsus  than  the  former;  C. 
erylhronolus  agrees  wonderfully  with  C  albicaudatut  in  its  colors 
and  changes  of  plumage,  but  in  form  il  is  intermediate  between 
that  species  and  G.  poHommiis.  On  the  other  band,  there  is  quite 
a  contrast  between  the  great  G.  galapagoensis  and  the  little  C 
penneyluanicus :  still,  in  the  subgencric  character  of  only  three 
primaries  emarginated,  even  tail,  etc.,  they  all  strictly  agree. 
Several  names  have  l^een  invented  to  designate  these  variationa 
of  form,  but  they  are  not  admissible.  The  synonymy  of  the  sub- 
genus stands  as  follows: — 

Vranirez^  Gould,  Darwin's  Voyage  of  the  Beagle,  Btrda,  1641,  23  (type, 

Polgharvi  galapagoentu,  Gould). 
Taehgtrioi-fhii,  Eaup,  Claseir.  SaOg.  Vog.,  1844,  148  (type,  Ibleo  pteroeUs. 

Teram.,  =Btiteo  albiewadatui,  VieiU.). 
Paeilapternit,  Kaup,  Isia,  1S4T,  8Q0  (type,  Falee  pemuj/haniout,  Wilson). 

Authors  have  been  exceedingly  inconsieteut  in  regard  to  the 
classification  of  the  American  Puteones.  Thus,  one  of  our  latest 
and  best  authorities,  Mr.  Sharpe,'  places  C.  albicauda/us  and 
Buleo  abbrevialus  together  in  the  so-called  genus  "  Tachi/triorvhia" 
{z^Craxirex,  Syn.),  composed,  according  to  his  arrangement, 
solely  of  these  two  species.  The  latter  of  these,  however,  belongs 
to  the  group  having  four  primaries  emargiuated,  and  is,  conse- 
quently, and  for  other  reasons,  a  true  Buleo.  The  incongruity  of 
arrangement  is  still  further  increased  by  the  placing  of  G.  gala- 
pagoensia,  C.  poUoaonma,  C.  eryl/ironolua,  C.  albicaudalua,  C. 
swainsoiii,  and  G,  pennsi/lvamcua  in  the  genus  Buleo  (as  sepa- 
rated from  "  Tachytriorchin"),  and  scattered  among  species  of  no 

■  Cntnlogue  of  the  AccipllrcB,  or  Diurnal  Birds  of  Proy,  in  the  collec 
tton  of  the  British  Mnaeuui.     By  R.  Bowdler  Sliurpe,  London,  1874, 
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near  affinity,  while  Heteraetus  melanoleucus  (Yieill.)  heads  the 
list!  Messrs.  Sclater  &  Salvin,  in  their  '^Nomenclator  Avium  Neo- 
tropicaliam"^  (pp.  118-119),  include  all  the  species  of  Buteo  and 
Craxirex  in  the  genus  Buteo^  with  the  exception  of  B,  hrachyura^ 
which  is  assigned  to  the  special  genus  ^^Buleola^^^  a  procedure 
which  is  entirely  unwarranted  by  the  characters  of  the  bird.  Mr. 
Gray,  in  his  ^Hand  List  of  Birds"'  (I.,  pp.  6-9),  makes  the  distinc- 
tion between  the  subgenus  Buteo  (as  he  restricts  it)  and  its  allies 
strictly  a  geographical  one,  no  true  Buteo  belonging,  according 
to  his  classification,  to  the  American  continent.  The  subgenus 
Craxirex  is  made  to  include,  besides  the  appropriate  species, 
Bmteo  harealis^  B.  lineaiusj  B.  cooperi^  and  Anterior  unicinctus ! 
The  subgenus  ^^  Tachytrxorchis*^  contains  B.leucops  (^Cgala- 
pagoensis^  iuv.)^  B.  abbrevicUus  (given  in  the  list  as  '^  63  albonota- 
l«#^^and  "  66  zonocercus^^)^  besides  B.  ^^  pterocles^^  (=  albicaudatus)^ 
B.  erythronotua,  and  B.  poliosomus^  which  are  true  Craxireces. 

Having  thus  explained  the  proper  limits  of  the  subgenus 
Craxirex^  I  now  present  a  synopsis  of  the  species,  briefly  show- 
ing the  distinguishing  characters  of  each. 

Synopsis  of  Species, 

A, — Wing  very  long,  the  tips  of  the  primaries  reaching  nearly  or 
quite  to  the  end  of  the  tail.  Tail  of  young  crossed  by  very 
numerous  (eleven  to  seventeen)  very  narrow  and  indistinct 
bars  of  dusky.    Size,  large  (wing  more  than  12.00  inches). 

a.  Tail  of  adult  grayish-brown,  tipped  with  Ailvous,  and  crossed 

with  thirteen  bars  of  blackish. 
1.  C.  galapagoensis:  Bill  very  large,  much  elongated,  with 
its  horizontal  outlines  nearly  parallel.  Adult.  Sooty-black, 
the  primaries  glossed  with  ashy  and  barred  with  blackish- 
brown,  and  the  lining  of  the  wing  tinged  with  rufous. 
Wing,  15.16-.1T.30 ;  tail,  9.20-11.00;  culmen,  1.25;  tarsus, 
2.65-3.35;  middle  toe,  2.10.    Hab,  Galapagos  Islands. 

b.  Tail  of  adult  white,  crossed  by  narrow  lines  of  slate-gray  and 

with  a  very  broad  subterminal  band  of  slate-black. 
2.  C.  poliosomus.    Bill  smaller,  less  elongated,  and  with  the 
upper  outline  more  ascending  basally.    Adult.  Bluish-slate; 
lores  whitish ;  tail-coverts  white,  barred  and  mottled  with 

>  London,  1878.  '  London,  1869. 


slate;    secondariea  slnle-gray,  tipped  with  white. 
15,00-18.10;  tail.9.00-10.50;culineii,  1.00;  tarsus,  3.25-3.B 
middle  toe,  1.50-1.90.      Bab.  Chile,  I'alagonia,  Tierra  del 
Fuego,  and  Falkland  Islands. 

3.  C.  erythronohig.  Adtilt.  Alwve  plumbeous,  below  wbit«. 
%.  Above  entirely  uniform  plumbeous.  ?.  Back  and  Bcapu- 
lara  bright  rufous.  Wing,  14.26-18.50;  tall,  1.30-10.00; 
culmen,  .80-.100;  tarsus,  2.95-3.50  ;  middle  toe,  1.30-1.50. 
Hab.  From  Peru  southward  along  the  Pacific  slope  of  South 
America  to  the  Falkland  Islands, 

4.  G.  alhicaitdaluK.  Adult.  Above  dark  plumbeous;  rump 
and  lower  parts  white;  throat,  plumbeous-black.  %.  Lesser 
wing-coverts  with  a  verj'  restricted  patch  of  rufous  along 
the  anterior  edge ;  longer  scapulars,  distinctly  tinged  with 
rufous.  9,  Rufous  patch  on  lesser  coverts  extended  over 
nearly  the  whole  area  of  the  region ;  longer  scapulars  scarcely 
tinged  with  rufous.  Wing,  14.50-18.50;  tail,  5.50-10.50 ; 
culincn,  .95-1.05;  tarsus,  3.30-3.70;  middle  toe,  1.55-1.80. 
Jlob.  Eastern  South  America,  from  Paraguay  to  Columbia ; 
both  sides  of  Middle  America,  from  Panama  northward  to 
Colima,  City  of  Mexico,  and  Mirador, 

c.  Tail  gvaylBb-brown,  sometimes  with  a  hoary  cast,  crossed  by 
about  nine  or  ten  very  indistinct  narrow  bars  of  dusky. 

5.  C.  gwaineoni.  Above  nearly  uniform  dusky-brown  ;  be- 
neath sometimes  wholly  uniform  dark  chocolate-brown,  or 
sooty-brown,  but  usually  with  a  white  Ihroal  patch,  a  noi- 
forra  brown  (9)  or  rufous  (^)  pectoral  area,  behind  which 
the  ground  color  is  lighter,  usually  with  transversa  bars  or 
spots  of  darker  shades  of  brown  or  rufous.  Wing,  12.00- 
n.25;  tail,  8.00-9.80;  culmen,  .80-.95i  tarsus,  2.30-2.90; 
middle  toe,  1.40-1.70.  Huh.  North  America,  except  the 
eastern  forest  district;  in  winter  migrating  southward 
through  Middle  and  South  America  ns  far  as  P3lagonia.^H 

B. — Wing  short,  the  tips  of  the  primaries  reaching  only  to  ^^| 
middle  of  the  tail.    Tail  of  young  crossed  l>y  only  five  to  a«fil|^| 
wide  bars  of  duaky.    Size  small  (wingless  than  12.00  inchea)^ 
(/.  Tail  of  adult  black,  crossed  by  two  to  four  wide  bands  of 
light  brownish-gray  or  brownish-white  (the  last  broadest) 
and  narrowly  tipped  with  wliite. 
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6.  C.  pennsylvanicus.  Adult.  Above  nearly  uniform  dusky- 
brown,  darker  on  the  back ;  below  dull  rufous-brown,  much 
broken,  especially  posteriorly,  by  transverse  spotting  of 
white.  Wing,  9.85-11.40 ;  ti^il,  6.50-8.00 ;  culmen,  .'70-.'78  ; 
tarsus,  2.15-2.80;  middle  toe,  1.20-1.40.  Hab.  Eastern 
Province  of  North  America,  and  Cuba ;  in  winter  migrating 
southward  through  West  Indies  and  eastern  Middle  America 
to  upper  Amazonia  and  Columbia. 

1.  M9U9  (Orazir«z)  galaptgoeniii. 

P»llfb&ru$  galapagaemis,  Gould,  P.  Z.  S.  1887,  9. — Craxirex  galapagoensia^ 
Gould,  Zodl.  Beagle,  pt.  8,  1841,  28,  pi.  2.  Gray,  Gen.  2 ;  ed.  2,  8  ; 
List  Gen.  and  Subg.  Brit.  Mas.  2.  Bonap.  Consp.  1850,  Si.^Buteo 
gaiapagoemii.  Gray,  List  B.  Brit.  Mas.  1844,  18;  Gen.  fol.  1849,  12, 
sp.  12 ;  Hand  List,  1. 1869,  7.— Strickl.  Om.  Syn.  I.  81.— Sand.  P.  Z. 
8.  1871,  125,  127.  Sol.  &  8alv.  Nom.  Neotrop.  1878,  119.  Sharpe, 
Cat  Ac  B.  M.  1874,  170.  DromoUitei  galapagoemii,  Sand.  Disp. 
Aec.  Hemeroharp.  1874,  27. — Buteo  leucopi,  Gray,  Cat.  Ace.  1848, 
86 ;  Weigm.  Arch.  XYI.  1850.  Bonap.  Consp.  1850,  17. —Pceeilop- 
tsmii  infulatui^  Eaap.  Contr.  Om.  1850,  76. 

Habitat. — Galapagos  Islands,  only. 

Description. — ^"  Adult  male  (type  of  species) :  Everywhere  sooty 
black,  with  a  brownish  shade,  especially  distinct  on  the  wing- 
ooverts;  quills  black,  the  secondaries  browner,  and  tipped  with 
bofly  white,  the  primaries  externally  shaded  with  ashy,  all  barred 
with  blackish-brown,  more  distinctly  below,  where  the  interspaces 
are  dull  ashy-white ;  tail  grayish-brown,  tipped  with  fulvous,  and 
crossed  with  thirteen  blackish  bars,  the  subterminal  one  slightly 
the  broadest ;  under  surface  of  the  body  sooty  black,  with  a  clearer 
•hade  of  brown,  more  distinct  on  the  under  wing-coverts,  which 
are  also  tinged  with  rufous.  Total  length  20.50  inches,  culmen, 
1.7 ;  wing,  15.15 ;  tail,  9.2 ;  tarsus,  2.85."     (Sharpe,  1.  c.) 

Young  (specimens  in  the  Museum  of  the  Academy  of  Natural 
Sciences  of  Philadelphia) :  ( 1 )  Tail  brownish-gray, fading  narrowly 
into  whitish  at  the  tip,  and  crossed  by  about  eleven  narrow,  rather 
distinct,  bands  of  black.  Prevailing  color  blackish-brown,  the  head, 
neck,  and  lower  parts  variegated  with  pale  ochraceous,  chiefl}*  in 
the  form  of  a  basal  spotting,  most  exposed  on  the  head,  neck,  and 
breast  Tail  coverts  barred  transversely  with  ochraceous-white. 
Wing,  16.80;  tail,  10.70;  culmen,  1.25;  tarsus,  2.65;  middle  toe, 
2.10.  Fourth  quill  longest ;  first  shorter  than  seventh.  (2)  Tail 
brownish-gray,  with  a  hoary  cast,  faintly  whitish  at  the  tip,  and 
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crossed  by  more  than  eleven  natroTr  and  very  indistinct  bauds  oT 
dimky;  inner  webs  icddish-wliile.  Prevailing  color  Blmvebrowuiah- 
black,  with  a  pitrjiHsh  uusl ;  licail,  neck,  and  lower  parts  ocLrnU'oiiB- 
wliite.  Doraal  region  and  wiiig-coverta  mucli  variegateil  longi- 
tudinally witli  deep  ocbraceous;  head  and  neck  strenked  with 
black;  tower  parts  spotted  with  dark  pnrplish-brown;  tibiie  with 
sparse,  longitndinally-sngittate.  markings  of  the  same.  Tatl- 
eoverts  (npper  and  lower)  very  distinctly  barred  transversely. 
2.  Bnt«o  {CrMciiH)  pDliaiaiiiiit. 

fblM  poli/niomti,  Qiioy.  &  Oa'tm.  Toy.  Dran.  Ois.  1894,  09,  pi.  U.—Aiiur 
polyotoma,  Cov.  Reg.  An.  I.  1829,  883.— Bubo  polioion'i,  Less. 
Trtul6,  1831,  B3,  SiHckl.  Orn,  Syn.  I.  1855,  SID.  Pel.  P.  Z.  S.  1900, 
384.  Abbott.  Ibis,  ISfll.  151,  Sd,  &  Salv.  Kom.  Neolwp.  I87S.  119. 
— jBuMo  polintoma,  Sbnrpp.  Cat.  Ace,  B.  M.  1874,  ]TL~.',B»f««  mi- 
tralU,  Gould,  P.  Z,  8,  18ST,  10.  Darwin,  Zo61.  Beag.  pi.  3.  S7. 
Gray,  Gen.  {suh,  borenlii)  sp,  0.  Bonap.  CoDsp.  19.  8trickl.  Om. 
Syn,  I.  31.  CaM,  Espl.  Exp,  Orn.  1858,  94,  pi.  8,  fig.  3  (J  jut.  ?) 
BuUo  ririv;  Qould,  P.  Z.  8.  1837.  10  Darw.,  Zool,  Beag.  1841,  36, 
Crbs.  Eipl.  Exp.  Oni,  1858,  B2,  pi.  3,  t.  1  (^  Jus.).  Peale,  Expl. 
Exp.  Oru.  61.     !Scl.  P.  Z.  S.  1800,  884. 

Habitnt. — Chili,  PatagoniR,  Tierra  del  Fiiego,  and  Falklnnd 
Islands. 

Dirscription. — Adult.  "  Bluish  slate-color  above  and  below,  a 
little  clearer  about  the  head  and  throat ;  lores  whitish  ;  upper  and 
under  tail-coverts  white,  with  slaty-gray  cross  bars  and  inottlings 
of  the  same  color;  tail  white  crossed  with  about  nine  narrow 
bands  of  slaty-gray,  and  a  very  broad  subtermtnal  band  of  slaty- 
black;  primaries  black,  externally  shaded  with  silvery-gray,  the 
secondaries  entirely  slaty-gray  like  the  back,  tipped  with  white  ; 
primaries  white  at  Imse  of  inner  web,  with  remains  of  dusky  slate- 
colored  bars.  Total  length  22  inches;  culmen,  1.4 ;  wing,  16.25  ; 
tail,  8.5;  tarsus,  3.4."     (Sharpe,  1.  c.) 

"  Female  {?  in  changing  phimage) :  All  over  blackish  slate-color, 
excepting  the  hinder  neck,  the  entire  mantle  and  upper  scapulars, 
the  centre  of  the  breast,  extending  on  to  the  chest  and  centre  of 
the  abdomen,  all  these  rufous  portions  of  the  body  more  or  less 
obscured  with  slate-color ;  quills  black,  silvery-gray  near  the  base, 
harred  with  black;  inner  face  of  quills  ashy-white,  with  a  few 
duaky  crossbars ;  lower  back,  rump,  and  upper  tail-covcrts  sahy, 
WVie  former  slightly  washed  with  rufous;  tail  aahy-wbite,  with 
line  narrow  bars  and  a  broad  subterminat  baud  of  slate- 
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color,  less  distinct  below.  Total  length  22.6  inches,  culmen  1.76, 
wing  16,  tail  9,  tarsus  3.60."     (Sharpe,  L  c.) 

Fottn^(from  specimens  in  the  United  States  National  Maseum): 
Tail  brownish-gray,  with  more  or  less  of  a  hoary  cast,  usually 
passing  into  grayish- white  at  the  tip,  and  crossed  by  very  nnmer- 
OQS  (more  thiui  fifteen)  narrow,  rather  indistinct,  somewhat  oblique, 
bars  of  dusky — becoming  gradually  obsolete  basally,  and  very 
oblique  on  the  inner  webs.  Upper  parts  blackish-brown,  varie- 
gated with  deep  ochraceous,  especially  on  the  wing-coverts,  sca- 
pulars, and  upper  tail-coverts;  head  streaked  with  the  same; 
seooDdaries  and  primaries  obscurely  banded  with  dusky  and 
fiuling  into  paler  at  tips.  Lower  parts  ochraceous,  the  Jugulum, 
breast,  and  sides  longitudinally  striped  with  blackish ;  sides  tinged 
with  rusty ;  tibisB  and  crissum  transversely  spotted,  or  barred,  with 
mfous ;  a  more  thickly  spotted  belt  across  the  abdomen  and  flanks. 
loner  webs  of  primaries  pure  white  anterior  to  their  emargination, 
and  immaculate,  or  very  faintly  barred.  Wing,  16.60-18.10 ;  tail, 
9.SO-10.60 ;  culmen,  1.00 ;  tarsus,  3.26-3.66 ;  middle  toe,  1.60-1.90. 

Bemarks, — We  are  inclined  to  regard  the  plumage  described 
by  Mr.  Sharpe  as  the  female  in  changing  plumage,  as  being 
in  reality  the  adult  female  in  Aill  dress.  A  specimen  in  the 
U.  S.  National  Museum  corresponds  quite  closely  except  that  it 
is  still  more  rufous,  and  has  the  tail  as  in  the  young  plumage 
(described  above)  with  the  exception  of  a  single  feather  of  the  new 
moult.  This  specimen  (No.  68,369,  Nat.  Mus.,  Chile?),  which  is 
snmistakably  in  transition  plumage,  may  be  described  as  follows: 
Tail  dull  gray,  with  a  perceptible  hoary  wash,  crossed  by  an  indis- 
tinct sub  terminal  band  (about  .60  wide),  and  by  very  numerous 
(more  than  fifteen)  narrow  bars  of  darker;  these  bars  most  distinct 
on  the  inner  webs,  which  are  white  to  a  greater  or  less  distance 
from  their  inner  edge ;  shafts  pure  white,  except  terminally ;  remiges 
dnli  slaty,  with  a  hoary  cast,  paler  (not  white)  at  tips,  and  crossed 
by  numerous,  distinct,  narrow  bands  of  blackish ;  wing-coverts 
nKyre  dusky,  and  more  or  less  variegated  with  rusty.  (General  color 
of  the  plumage  rusty  chestnut,much  broken  by  lighter  (ochraceous) 
and  darker  (brownish-black)  spotting  and  barring — the  former 
color  mostly  marginal  or  terminal,  the  latter  central  on  the 
fenthers ;  the  chestnut  is  deepest  and  most  uniform  on  the  back, 
lesser  wing-coverts,  and  abdomen ;  the  ochraceous  prevails  across 
the  breast,  while  on  the  scapulars  the  black  transverse  bars  pre- 


doiniuste ;  on  the  lieatl  the  predominant  color  is  black,  the  fcntLcrs 
being  merely  edged  laterally  with  rufous;  on  the  cheeks  the  black 
is  nearly  uniform.  Lining  of  the  wing  rich  chestnut — ibe  rufous 
broken  by  darker  and  lighter  spotting;  inner  nebs  of  primai-ies 
ash-gray,  with  indistinct,  very  narrow,  deeper-gray,  oblique  bars.' 
The  tail-feftther  (middle  one)  of  the  new  moult,  completely 
grown,  is  colored  as  follows:  The  prevailing  color  ia  ailvery-gray, 
but  this  changes  gradually  to  white  along  the  shaft,  but  toward 
the  end  this  gives  way  to  a.  Bubterminal  band  of  deep  black,  about 
one  inch  wide,  and  distant  half  an  inch  from  the  end;  the  re- 
mainder,  or  gray  portion  of  the  feather,  is  crossed  by  about 
twelve  narrow,  zigzag  bars  of  deeper  gray,  these  becoming  gradu- 
ally more  indistinct  basally,  where  they  are  broken  into  a  con- 
fused mottling. 

A  young  male,  supposed  to  be  from  Cliile  (Xo.  1G34,  Museum  of 
the  Wesleyan  University,  Middletown,  Connecticut)  is  colored  aa 
follows:  Tail  dull  brownish-gray  to  the  tip,  crossed  by  numerous 
{more  than  fifteen)  narrow  bars  of  dusky;  remiges  dull  brownish- 
slate,  distinctly  banded  with  bars  of  dusky  black;  rest  of  upper 
parts  nearly  uniform  blackish -brown,  slightly  variegated  (more 
heavily  on  upper  tail-coverts)  with  ochraceous.  Head  blackish- 
brown,  faintly  edged  with  ochraceous,  with  a  large,  plain,  ochra- 
ceous area  on  the  auricular  region.  Lower  parts  (except  throat) 
ochraceous-whito,  with  sharply -defined,  broad,  longitudinal  stripes 
of  blackish-brown  ;  tibiie  with  irregular  hastate  spots  of  rufous; 
crissum  with  sparser,  fluer  markings  of  the  same.  Lining  of  the 
wing  ochraceous-wbite,  with  large  but  not  crowded  spots  of  brown- 
isli-black;  inner  wb1>s  of  primaries  white,  marbled  along  the  edge 
with  slate. 

Material  examinf.d. — U.  S.  Xational  Museum,  Washington,  4. 
S.  BntM  (Oisxlrax)  tTythranotni. 

aatiiietui  trglhronatut.  King,  Zool.  J.  III.,  1827,  434 ;  Voy.  Beag.  I.,  538. 
—BmUo  erjfthronoCut,  Darwin,  Zool.  Beag.  1841,  SS.  Oraj,  Oen. 
fal.  sp.  9  1  List  B.  Brit.  Mub.  35.  Ilaad  List,  I.,  18SD,  S.  Bndg., 
P.  Z.  S,  pt.  II,  109;  Aan.  N.  H.  XIII.,  49n.  Jord.,  Edin.  Phil.  J., 
n,  8.  II.,  117.  8lrickl.  Om.  Syn.  I.  18.15,  84.  Scl.  P.  Z.  8. 1800,  384  ; 
Ibis,  1800,  an,  pi.  I,  f.  3.    Abl30t,Ibl«,  1861.  151.   Scl.  andS«lv.,  Nom. 

■  This  is  Ibe  cbaraoter  of  the  quills  nf  Ibe  new  moult ;  gevpral  old  one*, 
which  were  not  oast,  are  pure  white  instead  of  ash,  the  bars  of  the  »i 
■hade  Hi  in  (lie  new  feathers. 
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Neol.  1878, 119.  Sbarpe,  Cat.  Ace.  B.  M.  1874,  172. ^Taehytriorehii 
0rftkronotu$y  Bonap.,  oonsp.  17. — PcuiUptemii  erythronotus^  Eaap, 
Contr.  Om.  1850,  76.  Bonap.  Consp.  I.,  1850, 17. — Aquila  braecatay 
Mejen,  Beitr,  1884,  85. — Buteo  bracc?iatui,  Pelz.  Verb.  z.-b.  Wien, 
1888, 12.— ^«*to0  trieolar,  D'Orb.  et  Lafr.  Syn.  Ay.  1888,  6.  D'Orb. 
Yoj.  Am.  Merid.  1840,  69, 106,  pi.  ZO.^BuUo  unieolor,  D'Orb.  et 
Lafr.  1.  e.  p.  7. — Hypomorphnui  leticurui,  Lafr.  R.  Z.  1849,  888. — 
Buteo  polyoioma^  Scbl.  Mas.  P.-B.  Buteones  1862,  12 ;  Rev.  Ace. 
1878,  109  (not  of  Quoy  and  Gaim  1). 

Habitai. — Pacific  slope  of  South  America,  from  Peru  to  Falk- 
land Islands;  Chile;  Patagonia,  on  both  coasts,  up  to  40^. 

l>iii^a«M.  _  Dimensions.    Wing,  14.25-16.30;  tail,  7.30-9.00; 

eolmen,  .83-1.00 ;  tarsns,  2.95-3.50 ;  middle  toe,  1.30-1.50.    Form : 

Third  or  fourth  quill  longest ;  first  intermediate  between  eighth 

and  ninth.    Tail  even  in  the  adult,  slightly  rounded  in  the  young. 

Color:    Adult,  tail    pure  white    (the   lateral  feathers  scarcely 

tinged  with  ash),  crossed  near  the  end  by  a  subterminal  band  of 

uniform  black  about  1.00  wide;  the  white  portion  crossed  by 

ine  lines  or  narrow  bars  of  plumbeous.    Above,  including  the 

mmp,  and  sides  of  the  neck,  mostly  or  wholly  uniform  plumbe- 

ona ;  throat,  cheeks,  and  rest  of  lower  parts  pure  white,  the  sides 

(mlwmys),  frequently  the  abdomen  and  usually  the  tibise  more  or 

less  JtMurred  with  plumbeous.     %.  Upper  parts  entirely  uniform 

plnmbeons,  without  any  rufous.     ?.  Back  and  scapulars  uniform 

bright  rufous.     Toung.     Tail  hoary  ash,  uniform,  or  growing 

gndaally  paler  basally,  with  a  narrow  dusky  subterminal  band, 

and  narrowly  barred  to  the  base  with  dusky,  these  bars  sometimes 

ncnrlj  obsolete  or  broken  into  an  irregular  mottling.    Above 

blackish-brown,  much  variegated,  especially  on  the  wing-coverts, 

•cmpnlars  and  upper    tail-coverts,  with   ochraceous  or  rufous. 

Lower  parts  ochraceous  or  ochraceous-white,  the  middle  of  the 

breast  asoally  inmaculate,  but  the  sides  of  the  breast,  the  sides 

and  the  abdomen  marked  with  broad  transverse  bars  of  rusty  or 

longitodinally  cuneate  spots  of  brownish-black ;  the  breast  some- 

times  with  narrow  streaks  of  the  same ;  tibiae  and  crissum  with 

narrower  rusty  bars,  or  hastate  spots. 

Bemarks. — In  the  adult  there  is  sometimes  an  entire  absence 
cf  bars  on  the  white  portion  of  the  tail.    One  adult  female  has  a 
few  rafoas  feathers  on  the  sides  of  the  breast. 
A  young  male  is  marked  as  follows : — 
Tail  hoary  ash,  narrowly  barred  to  the  base  with  darker,  and 


with  a.  n&rrow  subterminal  dusky  baud.    Upper  purls  blnekish- 
browii,  mucli  variegated,  espoeiiUIy  on  the wing-covert»,  scapulars, 
and  upper  tail-coverta,  with  reddisb-ochraceous  or  ruroiis.   Lower 
parts  deep  ocbraceous,  tlie  sides  of  the  breast,  sides,  and  ultdomen, 
with  large,  longitudinal,  cuncate  spots  of  brownisli-blaek ;  middle 
of  the  breast  with  narrow  lines  of  the  same ;  tibiie  and  crissum 
with  targe  hastate  spots  of  rusty.     Young  ?.     Tail  whitish-asb, 
becoming  paler  basally,  mottled  with  darker  and  with  a  badly  de- 
fined subterminal  band  of  dusky.    Entire  baek  and  scapulars  plain 
bright  rufous,  and  the  wing-covcrta,  rump,  upper  tnil-coverls,  and 
head  and  neck,  much  tinged  with  the  same. 

A  young  female  in  Mr.  Lawrence's  collection  differs  only  in  the 
coloration  of  the  lower  parts,  the  ground-color  of  which  Is  ochra- 
ceous-while ;  the  pectoral  area  is  immaculate ;  the  abdomen,  aidM^^ 
flanks,  tihice,  and  crissum  are  barred  with  rusty— the  bara  d^H 
rower  on  the  tibiic,  and  more  distant  on  thecrisBum;  thcra^^H 
distinct  rictal  "  monstaehe"  of  black.                                              ^^^| 

Material  examined— V.  8.  National  Mnseum,  7  ;  Mus.  Academy 
of  Natural  Sciences  of  Philadelphia,  4;  Mua.Coraiiarntive  Zoology, 
Cambridge,  2 ;  Mus.  Boston  Society  of  Natural  Ilietory,  3  ;  Mb^^ 
G.  N.  Lawrence,  Esq..  1.    Total  numberof  speciraonsesaminedj^^H 

Mmiuremintt.                                            ^^H 

•n. 

WIb(.         I         1U1. 

.eo-.8s 

T«« 

KMlla  Un. 

6 
9 

14.11— 14.  n 

H.TC-IS-W 

S.QO-»JO 

t.10— S.10 

ijo— lu 

1,M— l.BO 

s 

Aqvila  >-Mblanca  Aziira,  Apunt.  I.  1803,  m.-Butio  albicaodaliu,  Vlelll., 
N.  D.  IV.  181Q,  477.     Piicher.  Ber.  eV  Mag.  IBBO.  87.    Strickl.  Orn. 
Syn.  I.,  18SS.  36.—Tael,ytriori)hU  nlbieaudatui,  Sbarpc,  Cat.  Ace. 
B.  M.  1874.  laa.— apw««(u«  Uu^uru,.  Vieill.,  N.  D.  XXXII.  1819, 
fO.—B'iteo  teueurut,hatr.,  R.  Z.  1840, 100.— Fateo pieroeU>,Temin., 
PI.  Col.  I.,  1833,  pis.  58  (ailull).  and  188  (yoang).-BH(«  pUroetct, 
LpsB.,  Man.  1.,  1838,  103.    Gray,  Oen.  I.,  1849,  13;  Hand  List,  L, 
1868.  8.    Caban.  ScUora.  Reise  in  B.  Qui.  HI.,  1848,  7SB.     Burm. 
Tb.  Bras.  II.  1855,  48.    Sclil.  Mua.  P.-B.,  BuieonfB.  1863,  18;  Rev. 
Ace.  1873.  110.    Peh.  Om.  Bnw.,ie71.3,  398.    8cl.  and  Salv.  Nom. 
Heot,  1878,  U^.—TaehyMorchM pUrotUt,  Kaiip,  Claw.  Baug,  Vog,, 

■L           ^ 
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1844«  128;  Contr.  Orn.  1850,  75.    Bon.  Consp.  I.,  1850,  H.—Butso 
aibicauda^  Less,  Traits,  1881,  81,  pi.  15.    Pacheran,  R.  et  M.  Zool. 

1850,  214.^BuUo  tricolor,  Hartl.,  Ind.  Azara,  1841, 1  (not  of  D*Orb.). 

• 

HahUaL — The  whole  of  Middle  Ameriea,  north  to  Mirador  (on 
the  emstem  aide),  Colima  (west  coast)  and  the  City  of  Mexico 
(ecntral  platean);  eastern  South  America  as  far  as  Paraguay. 

Diagnosis Wing,  14.50-18.00;  tail,  7.70-10.50;  culmen,  .95- 

1.05;  tarsus,  3.30-3.70;  middle  toe,  1.55-1.80.    Form:  Third  quill 
longest ;  first  intermediate  between  sixth  and  eighth.  Tail  even  in 
adult,  slightly  rounded  in  j'oung.    Color:  Adult,  tail  white  (the 
lateral  feathers  much  tinged  with  ash),  crossed  by  a  broad  subter- 
siiial  band  of  black;  the  white  portion  crossed  by  faint  lines  or 
narrow  bars  of  plumbeous.    Above  dark  plumbeous ;  rump  and 
lower  parts  pure  white;  throat  plumbeous-black,  or  bluish-plum- 
beous.   Flanks,  rump,  and  lining  of  the  wing  usually  faintly  barred 
with  ashy,  dusky,  or  rufous.     %:  Lesser  wing-coverts  with  a  re- 
stricted patch  of  rufous  on  the  anterior  portion;  longer  scapulars 
strongly  tinged  with  rufous.     ?:  Rufous  patch  on  lesser  wing- 
eovert  region  extended  over  nearly  the  whole  of  its  area;  longer 
seapolars  scarcely  tinged  with  rufous.    Young:  Tail  hoary  grayish 
(the  inner  webs  mostly  white),  growing  gradually  darker  termin- 
sllj,  and  passing  narrowly  into  dull  whitish  or  rufous  at  tip; 
crossed  with  numerous  narrow  and  very  obscure  bars  of  darker, 
these  growing  gradually  obsolete  towards  the  base.*     General 
color  brownish-black,  the  lower  parts  more  or  less  variegated 
(most  conspicuously  on  the  posterior  portions,  and  on  middle  of 
the  breast)  with  ochraceous  or  whitish. 

Remarks. — The  identity  of  specimens  of  the  two  plumages  de- 
scribed in  the  diagnosis  as  ^^  adult"  and  ^' young"  is  proven  by 
specimens  in  which  part  of  the  tail  feathers  are  of  one  plumage 
and  part  of  the  other.  Such  a  specimen  is  in  Mr.  Lawrence's  col- 
lection from  the  city  of  Mexico. 

The  older  individnals  in  the  immature  dress  are  colored  as 
follows :  Tail  hoary  ash,  growing  darker  terminally,  and  passing 
narrowly  into  brownish-white  at  the  tip — the  inner  webs  mostly 
white;  the  terminal  half  with  just  descernible  obscure  bars  of 
darker,  these  becoming  gradually  obsolete  on  the  basal  half; 
sometimes  they  are  entirely  obsolete  for  the  full  length  of  the 
oater  webs.    Upper  tail-coverts  pure  white,  usually  immaculate, 

■  These  bars  are  sometimes  entirely  obsolete  on  the  outer  webs. 
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but  sometimes  barred  ;  inner  webs  of  primaries  ashy,  the  two 
three  onter  ones  more  wliitisli,  aod  gomttimes  barred  with  ilusky^ 
In  males,  the  raidtlle  of  the  breast,  llie  libite  and  crissum,  a 
ally  ochraceoua  irregularly  apotlert  with  browiiisb-black. 

The  darker-colored  individuals  in  this  stage  are  distiogu: 
from  the  dark  examples  of  the  young  of  C.  swairtBoni  only  by  tbe 
very  much  stouter  and  longer  larsi. 

The  adults  vary  but  little.  The  while  of  the  jugulum  uaually 
reaches  forward  medially  into  the  plumbeous  of  the  throat,  snd  in 
one  ( %  ad.  Tehuantepec,  Mexico ;  Sumichrasl)  it  extends — inter- 
ruptedly, however — to  the  chin.  Another  male  from  tbe  same 
locality  Las  tbe  scapulars  almost  entirely  rufous,  with  black  shaft- 
streaks.  The  white  of  the  lower  parts  in  the  adult  is  of  a  pure- 
uess  and  continuity  strikingly  characteristic  of  this  species. 

A  very  young  specimen  from  Paraguay  has  tbe  tnil  more 
brownish,  more  distinctly  barred,  and  more  ochraceous  on  the  tip ; 
the  upper  tail-coverts  are  ochraceous  marked  with  broad  crescentic 
bars  of  btackisb,  and  tbe  upper  parts  generally  are  variegated 
with  ochraceous. 

italerial  examined, — TT.  S.  National  Museum,  12;  Museum  of 
tbe  Academy  of  Natural  Sciences  of  Philadelphia,  6  ;  Museum  of 
O.  N.  Lawrence,  Esq.,  1 ;  other  specimens,'  4.  Total  number  of 
specimens  examined,  23. 

MtfUHr»mtnt».  ^ 
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t.  BatM  (Cnxtiva)  IwalusaL 

f  r  t  BtUo   ei<*trtH*,  VieUl.,  Oia.   Am.   Sepl.   1907.— "  Bu too  tulgarU," 

Swains.  *  Wch.,  F.  B.  A.  IL,  1831,  41.  pi.  37  (sdnll),     Jarti.  (ed. 

Wil*.).  Am.  Om.,  IL,  18S8.  58.    Brewexted.  TViU.),  Am.  Om.,  803. 

Synop.,  1859,  dSL— futM  naainrntti,  Bonap.,  Camp.   List.,  18S8,  8 ; 

■  Thew  are  specimen*  collected  oa  tbe  Isthmni  of  Tekuaniepec,  by  Pro- 
((••or  F.  SnmitAra&i,  and  not  eotcred  In  the  Begislcr  of  Uie  NatlM 
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Consp.,  1850,  19;  Pr.  Ac  Nat.  8c.  Phil.,  1855,  280.  Heerm.,  Pac. 
H.  R  Rep.,  II.,  1855,  82.  Cassin,  Pr.  A.  N.  S.  Phil.,  1855,  280 ; 
B.  Cal.,  Tex.,  etc.,  1855,  98 ;  B.  N.  Am. ,  1858, 19,  pi.  XIII.  Strickl., 
Om.  Syn.,  I.,  1855,  80.  Gamb.,  Jour.  Ac.  N.  Sci.  Phil.,  18—,  I.,  27. 
BUkist.,  Ibis,  1861,  817  (eggs).  Pelz.  Yerh.  z..b.  Wien,  1862,  150. 
Dresser,  Ibis,  1865,  824  (Texas).  Coues,  Prod.,  1866,  9  ;  Key,  1872, 
917 ;  Am.  Nat.,  1874  (habits).  Gray,  Hand  List,  I.,  1869,  7.  Coop., 
B.  Cal.,  1870,  476.  Ridgw.,  Pr.  Ac.  Nat.  Sci.  Phila.,  1870,  142  ;  B. 
B.  Sb  R.,  Hist  N.  Am.  B.,  III.,  1874,  268 ;  Pr.  Boston  Soc.  N.  H., 
May,  1878,  27.  Bel.  &  Salv.,  Nom.  Neotr.,  1878,  119,— Buteo  mon- 
tanui^  Nntt.,  Man.  I.,  1840,  112.— ^t^^  hairdii,  Hoy,  Pr.  Ac. 
Nat  Sd.  Philad.,  1858,  451  (young).    Cassin,  B.  Cal.,  Tex.,  etc., 

1854,  pi.  XLI.  ;  B.  N.  Am.,  1858,  21.  Strickl.,  Om.  Syn.,  I.,  1855, 
87.  Gray,  Hand  List,  I.,  1869,  ^,—Buteo  insignatus,  Cass.,  B.  Cal., 
Tex.,  etc,  1854,  102,  pi.  XXXI.  (melanistic  phase)  ;  B.  N.  Am., 
1858,  28.  Heerm.,  Pac.  R.  R.  Rep.,  VII.,  1857,  81.  Strickl.,  Om. 
Syn.,  I.,  1855,  88.  Scl.,  P.  Z.  S.,  1856,  285.  Coues,  Pr.  Ac.  Nat 
Sd.  Philad.,  1866,  45.  Bryant,  Pr.  Boston  Soc.  N.  H.,  X.,  1865,  90. 
Scl.,  Ibis,  I.,  216  (Guatemala).  Gray,  Hand  List,  I.,  1869,  8.  Cooper, 
Ora.  Cal.,  I.,  1870,  474. — Buteola  iimgnata^  Bonap.,  Comp.  Rend., 
XLIL,  1856,  956.— Btt^  oxypteruB,  Cass.,  Pr.  Ac.  Nat.  Sc,  VII., 

1855,  282  (young)  ;  B.  N.  Am.,  1858.  80,  pi.  15,  fig.  2.  Strickl.,  Om. 
Syn.,  I.,  1855,  28.  Coues,  Pr.  Ac.  Nat  Sd.  Philad.,  1866,  45  ;  Key, 
1872,  218.  Gray,  Hand  List,  I.,  1869,  8.  Cooper,  Om.  Cal.,  I.,  1870, 
480. — BuUo  twainioni  yar.  oxj/pteru»,  Ridgw.,  B.  B.  &  R.  Hist.  N. 
Am.  B.,  IIL,  1874,  266.— B«^  fuliginoiui^  Scl.,  Pr.  Zool.  Soc, 
Lond.,  1858, 856 ;  Trans.  Zool.  Soc,  1858,  267,  pi.  LXII.  ( <$  ad.,  mela- 
nistic  phase).  Cass.,  B.  N.  Am.,  1858,  pi.  15,  fig.  1.  Salv.,  Ibis, 
1860,  401.  Gray,  Hand  List,  I.,  1869,  7.  Ridgw.,  Pr.  Ac.  Nat  Sci. 
Philad.,  Dec  1870, 142.— Bwttfo  gutturalis,  Max.,  Caban.  Joum.,  VI., 
1858,  17  (eggs).— "  5ttteo  harlani,  Aud."  Bryant,  Pr.  Boston  Soc  N. 
H.  VIII.,  1862, 11^.— ''Buteo  albonotatusy  Kaup,**  Lawr.  Ann.  N. 
T.  Lye  IX.,  April,  1868,  188  (nee  Eaup).— ''fti^  albieaudatus, 
Vieill.,"  Scl.,  P.  Z.  S.,  1869,  684,  No.  22  (Buenos  AyTeB),—Buteo 
obioUtus,  Sharpe,  Cat.  Ace  Brit  Med.,  1874, 184  (nee  Faleo  obiolettis, 
Gm.,  1788 !). 

Habiiat.  —  Found  chiefly  in  the  V^estern  Province  of  North 
America,  where  it  is  a  very  abundant  species,  but  an  occasional 
TiBitant  to  portions  of  the  Eastern  Province  (chiefly  north  of  the 
Ore«t  Lakes  and  the  St  Lawrence  River),  and  straggling  into 
Soath  America,  as  far  as  Patagonia.  All  portions  of  the  Western 
ProTince  of  North  America,  from  Mazatlan,  Mexico,  to  the  Yukon 
in  Alaska,  and  from  the  Pacific  coast  eastward  to  the  eastern  base 
of  the  Rocky  Mountains  (National  Museum) ;  interior  of  British 
America  north  to  the  fifty-seventh  parallel  (Swainson  &  Richard- 
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8on);  Cnniidii  and  WisconBin  (Mtiscura  Philsddijliia  Availemy) ; 
Masssclin setts  (Miisenm  Win.  Brewster);  IlUnoiB  (Ridgwnj-): 
Arkansns,  Maziktlnn,  Coatii  Rica,  and  Argentine  Republic  (Na- 
tional Museum);  Ountemala  (Sclaler);  Patagonia  (Sharpc); 
Masafuera  (Salvin,  ifi  episl,). 

Diagnosis.— Dmeae\oiis:  Length,  19.00-23.00;  eictent.  48.00- 
56;  wing,  13.00-17.25;  tail,  8.00-9.80;  Oiilinen,  .80-95;  tarsus. 
2.30-2.901   middle  toe,  1.40-1.70.'     Weight,  ij-S^  Ihs.     Form: 


'  Tlieso  flgurea  are  baaed  upon  llie  following 

I.  Measurements  of  prepared  gpecimeiiB.     HuieamB. 
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II.  UeiuuremenU  or  (nsh  specimens  in  the  field  (in  connection  wiUi  the 
duties  of  the  Zoologist  of  Ihe  Uoited  States  Oeological  Exploration  of  the 
Fortielli  Parallel,  Clarence  Eiug,  Esq.,  United  Stales  OeologiKt,  in  charge). 
TUeao  inesauremcnls  require  eiplanntion  in  order  that  the;  mnj  be  under- 
stood. Tlicj  come  in  the  siune  sequence  in  each  inBiaiice,  as  follows:  (1) 
Total  length,  from  the  point  of  the  bill  to  the  end  of  the  tall ;  (3),  widest 
expansenf  the  wings,  fronn  tip  to  lip ;  (8),  leugthof  the  wing  from  Ibe  carpal 
Joint  to  the  point  of  the  longest  primary  ;  (4),  length  of  the  wing  from  the 
me Cacarpo -phalangeal  Joint ;  (5),  length  of  the  culmen  along  Ihe  chord  of 
the  arch  ;  (6),  length  of  the  tarsus  In  front ;  (7),  length  of  ihe  middle  toe 
to  the  Imse  of  Ihe  claw  ;  (8),  length  of  Iho  tail  from  the  base  of  Ibe  coccyx  ; 
(S),  length  of  the  tail  from  the  end  of  the  upper  coTerls. 

a.  Summart'et  of  field  noUt. —  £,  ad.  (Four  sppcimens,  Nevada  and 
Utah,  coll.  U.  8.  Oeol.  Expl.  40  Par.):  19i-20i  48-501;  13J;  tJ;  l|:7l; 
4J;  weight  11-3J  lbs.  Upper  mend,  deep  Wnck,  Bcarci'ly  bluish  basalljr; 
lower  black  with  basal  ^  light  blue  ;  cere  and  rlclua  greenish  gninbogc.  or 
dnli  light  lemon -jrell ow ;  eyebrow  olivaceous;  iris  deep  ha^j'l.  or  hurni- 
sienna — sometimes  yellowish  on  upper  portion ;  tarsi  and  toes  deep  tlglil 
chrome-yellow ;  claws  black. 

$,  ad,  (Eight  specimens,  Nevada  and  Utah,  coll.  U.  S.  Gcol.  Bipl.  40 
Par.):  31-33-,  SOj-SG;  laHT;  18^-14;  1;  2;  8|;  5;  weight  Sf-S^  Iba. 
Bill  slate-black,  becoming  light  slaic-blue  basftlly ;  cere  and  rictus  ligl 
gamboge,  sonietlraes  tinged  with  greeniah  ;  eyebrow  oil  vaoenu  a -yellow 
deep  hazel ;  tarsi  and  toes  deep  cbrome-yellow  ;  claws  black. 
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Omlj  three  outer  primaries  with  inner  wehs  emarginated :  third 
or  fourth  (usually  the  third)  quill  longest;  first  shorter  than  the 

I,  jov.  (Two  specimenB,  W.  Nevada,  coll.  U.  8.  Geol.  Expl.  40  Par.): 
18i-49f ;  48i-45J ;  12H8J  ;  OH^J  ;  H  ;  1 J ;  63-7 ;  SHi-  Bill  dull  black, 
pale  blue  towards  rictus,  and  on  basal  half  of  lower  mandible ; 
and  rictus  yellowish-green :  iris  cinereous,  with  brownish  outer  wash ; 
and  toes  pale  ashy-green ;  claws  dull  slate-black.  Weight  1  j-lj  lbs. 
9  9  Jqv.  (Three  specimens,  W.  Nevada  and  Utah,  coll.  U.  8  Geol.  Ezpl. 
40  F^.):  16*-21;  45-60f;  15-14;  10^-11;  tf-l ;  If-lJ ;  ^J-^J ;  8-«j ; 
wei^fat  2  Ibe.  Iris  as  above,  or  yellowish-brown  ;  feet  as  above  (youngest 
specimens)  or  light  chrome-yellow  (older). 

ft.  ISToUm  on  individuals, — 109,  $ ,  Juv.  Big  Bend  of  the  Truckee  (Camp 
M),  Nevada,  July  26,  1867.  16i--45— 18— lOJ— 1— IJ— 6}— 8.  Bill  dull 
black.  Inclining  to  pale  blue  on  the  rictus  and  on  the  basal  half  of  the  lower 
Baadible ;  cere  pale  yellowish-green ;  iris  cinereous,  with  a  brownish  outer 
wafih ;  tarsi  and  toes  very  pale  ashy -green. 

118,  9,  ad.  (Fuliginous  plumage,  parent  of  Nos.  109, 115, 116,  and  117). 
Camp  12,  July  29, 1867.  21*— 58— 17— 14-1— 2— 8|— 5.  Weight  2^  pounds. 
BfO  almte-black,  light  blue  basally ;  cere  and  rictus  pure  light  yellow ;  iris 
deep  hazel ;  tarsi  and  toes  light  chrome-yellow  ;  claws  black. 

l]4i»  %  ,  ad.  (Normal  plumage,  mate  of  the  preceding).    Camp  12,  July 
M,  18t7.     193— 48— 16— 12J— H— 1*— 7J— 4i.     Weight  IJ  pounds.     Cere 
ildna  light,  dull  lemon-yellow  ;  tarsi  and  toes  deep  chrome-yellow ;  iris 


ns,  9 ,  juv.  Camp  12,  July  29, 1867.  19J-47— 14— 11— [J— 1  J— 7i— 3}. 
Wd^t  2  pounds.    Same  remarks  as  to  No.  109. 

lit,  %  »  juv.  Camp  12,  July  29,  1867.  191— 45i—13J—10J—Ji— 1^—7— 
^.    Weight  1}  pounds.    Same  remarks. 

n7,  %  ,  jov.  Camp  12,  July  29, 1867.  18^— 48J— 12f-9J— f }— 1  J— 6j— 
^    Weight  1^  pound.    Same  remarks. 

TTl,  9 ,  ad.  (Intermediate  plumage,  barred  ochraceous  belly).  Truckee 
■uu  ladon.  May  29, 1868.  (Shot  from  nest. )  21^52— 16^—13^.  Weight 
S  poBoda  Bill  deep  black,  the  upper  mandible  scarcely  paler  basally ; 
Itver,  vrilh  the  basal  third  pale  blue  ;  cere  and  rictus  greenish-gamboge ; 
Ui  burnt  sienna  ;  tarsi  and  toes  deep  gamboge,  with  a  greenish  tinge. 

Itn,  9,  ad.  (Normal  plumage,  immaculate  white  belly).  Salt  Lake 
Qtf,  UtalL,  May  31,  1869.  21—58.  Weight  2^  pounds.  Bill  slate-black, 
li^ht  slate-blue  basally ;  cere  and  rictus  greenish-gamboge  ;  naked 
oliTe-yellow ;  iris  deep  fine  hazel ;  tarsi  and  toes  deep  chrome- 
(Stomach  filled  with  grasshoppers.) 

UTS,  9 ,  ad.   (Normal  plumage,  immaculate  white  belly).    Same  locality 

■idate.     21 1 — 58.     Weight  2^  pounds.    Same  remarks. 

tV74,  9  Y  ^'  (Normal  plumage,  immaculate  white  belly).  Same  locality 
22 — 58^.    Weight  2f  pounds.    Same  remarks. 


[flKtb  (anutljr  sbont  cqsal  to — ranlf  i^mtm 
itching  nearly  to  the  cad  «r  tt*  tii 

iag  tecondariee  by  about  ooe4bM  th*  l4^ 

evtrn.    T  rani  re  rae  »ca  telle  on  frost  cf  the  Bi 

Tail   gmytab- brown,  or  graywfa.  oMMlian 

tuaallj-  paasing  narroirly  into  a 

an  iRtlefioite  namber  of  very  ii 

■bade.    Colors  or  otber  portionaexInMcly  v 

nnirorm  dusky  browii  abore,  tbe  fi 

pftal  featbera,  and  tbe  upper  lail-ooTerta  sot*  or  leas  a 

Hhit«:   bcneatb  aomctimes  pur«  wlu 

uniform  brown  or  rufoaa  on  tbe  1 

but  from  Ibin  ligbt  extreme   the   loww  paita  aaT  t*  ■-'*— ^ 

itiiaky  chocolate  or  aooty  brown,  tbroogh  imttimuBate  atadea  of 

ocbmceoiis  nr  rafoua  upon  wbJch  gronnd  deepcr-eolafvd  han  sic 

viflible  on  portions  posterior  to  tbe  pectoral  paid ;  Tcry  rsfdy 

tbe  iower  parts   are   (rregitlarly  spoiled  witb  bn>«a,  whOe  the 

pectorni  patch  ia  broken  up  into  nimilar  apottii^  by  tbe  admtxton 

of  more  or  leas  of  while.     In  tbe  extreme  melaaiatte  cooditioa  Ifae 

bird  is  aniformly  blackisb-brown.  with  white  bara  oa  the  criaaom. 

Young,  ocliracooua  and  purpUsh-black,  in  relatt re  quantities  vsry- 

ing  o^xiordlng  to  the  individual;  tbe  ocbraceoas  fonns  the  grooDd 

I07n,  9 ,  ltd.  (Nomial  plumage,  immacalaie  while  bellj).  Same  locafity 
anil  ilnlf .     81^—04.     Weighl  2J  pomida.     Same  reniArka. 

1891.  i,  ad.  (Nomial  pliimage).  Parley's  Park,  l"i»h,  June  25. 18». 
iO—m  Weight  2|  pounUs.  Upjwr  mandible,  deep  black,  scarcely  bluish 
bamlly ;  Inwcr,  wilii  tuunl  third  Uglit  blue;  cere  and  rictus  greenisb-gam- 
boKc;  Irisbumt-sienna,  yellowlab  on  top;  eyebrow  olivaceous;  tarsi  and 
torn  doop,  Ugbt  cbrome •yellow. 

imO,  t.ttd.  (Normal  iihimage).  Parley's  Park,  June  26.  1809.  10) — 
4S.     Same  remarks, 

I«8fl,  9,ud,  (Fnllginfius  plumage).  Parley's  Park.  June  38, 1869.  Si— 
00-17.  Wolght  8^  priundB.  Bill  black,  pale  blue  basally  ;  cere  and  riclos 
grei^nish  lemnn-y»l1ow ;  iris  deep  brown  ;  tftni  and  toes  chrome-yellow. 

1810,  5,  aa.  (Normal  plumage,  very  while  below),  Parley's  Park, 
July  9.  1809,    90-501-    Same  remarks. 

1800,  9  art.  (Kullglnmii  plumage,  Tery  black ;  mate  of  Ibo  preceding  I) 
Parley-.  Park.  July  a,  1809.    31-50*.    WelgUl  2*  pounds.    Same  remarks. 

1001.  9.  Juv,  Parley's  Park,  August  10,  J88II,  31-50}.  Bill  bUck, 
beeomliig  pale  Hue  basally  ;  cr-re  and  rictus,  fine  yellowish -green ;  llto 
yellowish -brown  ;  lanl  and  toi's  light  clirome-yolloi 
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color,  and  usually  predominateB,  but  is  sometimes  much  less  in 
amount  than  the  black;  the  tail  is  the  same  as  in  the  adult. 

a.  Normal  phcise. 

Adult:  Above  continuous  blackish-brown,  the  feathers  usually 
with  somewhat  paler  borders ;  outer  scapulars  and  upper  tail-coverts 
very  rarely  tinged  with  rufous — the  latter  usually  more  or  less 
barred  with  white  or  ashy;  occipital  feathers  white  beneath  the  sur- 
fiu^;  primaries  plain  brownish-black,  without  trace  of  bars  on  outer 
webs.  Throat  and  chin  more  or  less  white,  usually  in  form  of  a 
•harply-defined  patch;  jugulum  and  breast  brown,  generally  plain, 
very  rarely  spotted  with  whitish,  the  tint  varying  from  rufous  (%) 
to  the  color  of  the  upper  parts  (  9  ).  Other  lower  parts  varying  from 
white  to  ochraceous  (rarely  almost  rufous),  generally  more  or  less 
barred,  or  spotted  transversely,  with  dark  brown  or  rufous — very 
rarely  immaculate;  crissum  usually  immaculate,  but  sometimes 
with  faint  and  distant  bars.  Lining  of  the  wing  white,  sometimes 
tinged  with  ochraceous;  often  immaculate,  but  generally  sparsely 
(never  heavily)  spotted  with  rufous  or  brown.  Under  surface  of 
the  primaries  cinereous  (tlie  outer  two  or  three  more  whitish) 
sometimes  plain,  sometimes  indistinctly  barred  with  darker. 
S  •  Breast-patch  rufous  with  darker  shafb-streaks. 
9.  Breast-patch  dark  grayish-umber,  or  blackish-brown  (like 
the  back). 

Yoong:    Above  brownish-black,  with  a  faint   purplish  lustre, 
the  feathers  all  paler  on  their  borders;  wing-coverts  and  scapulars 
more  or  less  variegated  with  ochraceous  or  whitish  spotting,  this 
osoallj  very  conspicuous   on  the   longer  scapulars;   upper  tail- 
eorerts  ochraceous  or  whitish  (their  inner  webs  more  brownish), 
barred  with  dusky.    Tail  as  in  the  adult.    Ground  color  of  the 
bead,  neck,  and  lower  parts,  ochraceous,  varying  in  shade  from 
very  deep  cream-color  to  nearly  white ;  the  feathers  of  the  head, 
neck,  anterior  part  of  the  back,  and  sides  of  the  breast  with  medial 
JoDgitadinal   tear-shaped   spots  of  brownish-black;  lower  parts 
generally  spotted,  sometimes  everywhere,  with  black,  and  occasion- 
ally immaculate. 


8 


.  Mflanig/ic  phase. 

Adult:  PrcvailiDg  color  plain  Wackiah-brown  ;  the  tibiie,  lining 
of  tlie  wings,  an<i  Bometimes  ibe  breast,  inclining,  more  or  less, 
to  niroiis.  Criasum  msiioII;  while,  sometimeB  inimaciilntu,  gener- 
ally barred  witli  rusty  or  blackish  ;  occasionally  witb  dasky  anil 
whitish  bars  of  equal  width.  No  white  on  the  throat,  or  else  t>ut 
little  of  it.  Young:  Brownish  black,  variegated  with  ochraceoua 
spotting,  in  amount  varying  with  the  individual. 

flpmirtji. — The  above  diagnosis  is  based  upon  upwards  of  one 
huodrod  specimens,  and  may  be  considered  as  covering  every 
phase,  seasonal,  sexual,  and  individual,  assumed  by  the  spocies. 
So  great  is  the  extent  of  individual  variation,  thut,  taking  a  series 
of  specimens  of  either  plumage,  scarcely  two  can  Iw  found  which 
are  alike  in  nil  their  markings,  especially  those  on  the  lower  sur- 
face of  the  body. 

The  plumage  of  the  upper  surface,  however,  is  so  constant,  that, 
taking  ever  so  large  a  series  of  adults,  and  turning  them  on  their 
bellies  60  that  the  backs  of  all  are  presented  to  view  at  once,  a 
apecimeu  in  the  least  degree  aberrant  is  very  rare,  while  one  very 
noticeably  different  can  scarcely  be  found  ;  and  when  such  a  one 
is  detected,  it  is  generally  found  that  the  difference  is  a  seasonal, 
rather  than  an  individual,  one.  Thus,  in  8|M!cimens  which  have 
just  completed  the  new  moult,  some  of  the  longer  scapulars  are 
seen  to  be  slightly  variegated  with  oehraceous  on  their  edges ; 
while  in  those  in  which  the  feathers  have  become  old,  these  paler 
mottlings  and  edges  are  "worn"  off,  causing  a  very  uniform 
I  absde  of  dark  grayish-brown  to  prevail  continuously  over  the 
upper  parts,  though  each  individual  feather  fades  gradually  in 
depth  of  color  on  its  borders.  As  a  rule,  the  brown  of  the  upper 
parts  is  a  shade  lighter  and  more  grayish  in  the  males  than  in  the 
females,  and  then?  is  apt  to  be  a  slight  rufous  edging  to  the 
feathers  of  the  neck,  as  well  as  a  tinge  of  the  same  on  tlie  upijer 
tail-coverts;  while  not  imfrequeutly  the  longer  scapulars  have 
their  exterior  edges  tinged  with  rufous.  But  these  differences 
between  the  sexes  are  so  exceedingly  slight  as  to  be  appi'eciat«d 
only  upon  actual  comparison  of  specimens,  and  even  then  do  not 
prove  sufficiently  constant  to  be  considered  of  any  importance. 

Reversing  the  position  of  the  specimens,  so  as  to  present  I 
lower  surfaces  to  view,  they  can  be  immediately  placed  into  4 
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groops,  distinguished  by  the.  color  of  the  patch  on  the  breast. 
One  lot   has  this  patch  clear,  rather  light,  cinnamon-rufous;  the 
other  has  it  dark  grayish-brown,  the  same  color  as  the  upper  parts. 
Upon  examining  the  labels,  the  first  series  is  found  to  be  com- 
posed entirely  of  males,  while  those  of  tlie  second  are  all  females. 
In  a  series  of  nine  normally-colored  adult  males,  all  but  two 
hare  the  rufous  breast-patch  abruptly  defined  posteriorly,  against 
the  white  of  the  posterior  lower  parts,  the  outline  being  semicir- 
colar   and  pretty  firm.     The  remainder  of  the  lower  surface  is 
white,  with  little,  if  any,  general  ochraceous  tinge  ;  the  inside  of 
the  tibiae  is  quite  strongly  washed  with  this  color.     One  specimen 
(No.  161   Mus.  R.  R.,  Wahsatch  Mountains,  Utah,  June  27)  is 
almost  immaculate  beneath,  posterior  to  the  clear  cinnamon-rufous 
hreast  patch,  there  being  only  a  very  few  scattered  and  minute 
hastate  specks  of  rust  on  the  abdomen.     The  remaining  five  are 
more  or  less  speckled  or  barred  underneath,  the  amount  of  these 
marking  varying  with  the  individual — the  lightest-colored  being 
almost  as  continuously  white  as  that  just  described,  the  darkest 
haTing  the  abdomen  thickl}',  though  rather  faintly,  barred.     Two 
of  the  specimens  have  the  bars  on  the  upper  portion  of  the  abdo- 
men (jast  below  the  rufous  pectoral  area)  darker  rusty  and  con- 
nected   by  longitudinal  streaks  of  blackish   running  along  the 
shafts  of   the  feather.     The  tibiae  may  be  either  immaculate  or 
iaintljr  barred ;  but  the  crissum  is  immaculate  in  all.     The  two  re- 
maining specimens  of  the  series  are  quite  aberrant  in  the  plumage 
of  the  lower  parts;  thus.  No.  65,918,  Long  Coteau  River,  Dakota 
(September  9,   1873),  has  tlie  abdomen,  sides,  and  tibiae  heavily 
barred  with  rufous,  of  a  more  rusty,  or  less  ochraceous,  tint  than 
that  of  the  breast ;  these  bars  are  rather  broader  than  the  inter- 
Tening    whitish   ones,  are   very  irregularly  defined,  and  become 
narrower  and  fainter  on  the  tibisB ;  the  crissum  has  a  small  and 
very    faint    transverse  bar  near  the   tip   of  each  feather.     The 
feathers  of  the  sides  have  blackish  shaft-streaks.    No.  5,576,  North 
Flatte  (August  21, 1856),  has  the  rusty-rufous  of  the  breast  con- 
tinued back  to  the  anal-region  and  tibiie ;   the  abdomen,  sides, 
and  flanks  are  variegated  only  by  the  sharply-defined  black  shaft- 
streaks  on  each  feather ;  the  tibisB  and  anal-region  are  transversly 
broken  by  paler  bar-like  ^'washings;"  the  crissum  is  white  with 
distant  bars  of  rusty. 

A  aeries  of  nineteen  adult  females  in  the  normal  plumage  pre- 


seiits  mucli  greater  and  more  oompliCAted  variations  tliao  dd| 
that  of  tlie  male  birds.  Fourteen  of  them  have  ttie  lower  part 
pofit«rior  to  the  breast-pntcli  more  or  less  ochraeeoiis  (the  grouiKl 
color  varying  from  bulT  to  nifons),  and  everywhere,  excupt  ori  Ibf 
crissum,  heavily  barred  with  darker  rusty  and  biackish-bronrn  ; 
the  prevailing  form  of  these  liars  varies  with  the  individual :  in 
all  but  one,  their  dli'CL'tiou  is  decidedly  transverse,  but  as  a  rule 
they  are  neither  sharply  defined  nor  regular;  on  the  tibiK  they 
are  narrower,  faini.er,  and  more  decidedly  rnfous;  on  the  upper 
part  of  the  abdomen  they  are  more  or  less  modified  in  shape  by 
an  intreased  breadth  along  Ihe  shafts  of  the  feathers,  sometimes 
running  together,  aud  then  forming  a  median  chain  of  diamond- 
shaped  spots,  whieh  are  usually  more  blaekish  than  the  other 
markings.  Borne  spet/imens  have  these  diamond-shaped  spots, 
the  characteristic  pictura  of  the  lower  parts,  in  which  case  the 
transverse  bars  are  indistinct,  if  not  obsolete,  but  the  strong 
transverse  barring  is  the  rule.  In  the  darker  of  these  speuimeus 
there  is  a  gradual  transition  between  the  uniform  brown  of  the 
Jugulum  to  the  broken  tint  of  the  lower  breast;  aud  in  these 
gpccimens  the  white  of  the  throat  is  more  or  lesa  streaked  with 
dark  brown.  In  nine  of  the  fourteen  E|>euimens,  however,  tbe 
dwk  grayish  aralicr  jugular  area  is  abruptly  defined,  with  a  firm 
semicircular  oatliue,  against  tbe  immediately  lighter  region  pos- 
terior to  it,  while  tbe  throat  of  these  specimens  is  ptaiu  white,  in 
tbe  form  of  a  well-deSneit  patch.  The  remaining  five  specimens  dif- 
fer decidedly  from  the  series  above  described.  Four  of  Ihom  agree 
in  having  the  lower  parts  posterior  to  the  breast-patch  almost  free 
from  markings.  The  color  of  these  parts  is  alike  in  all,  and  is  a 
creamy  white  (less  pure  than  in  tbe  very  light-colored  males),  with 
tbe  tibiic,  especially  their  inner  sides,  more  strongly  ochraceons. 
One  of  them  is  so  uearly  immaculate,  that  a  dozen  or  so  minute 
hastate  specks  of  brown  scattered  over  the  upper  portion  of  the 
abdomcu  constitute  all  the  variegation  of  tbe  lower  surface.  The 
most  heavily  spotted  one  has  large  transverse  spots  along  the  sides, 
and  more  irregular,  even  some  longitudinal,  ones  along  the  middle 
portion  of  the  lower  breast.  This  example  differs  from  the  others  in 
baring  the  hrown  of  the  jugular  patch  broken  up  by  a  conspicuous 
epottiug  of  ochraceous-white,  this  most  distinct  along  the  median 
line.  No.  1,271  (Mr«.  C.  E.  Aiken),  El  Paso,  Colorado,  May  (t,  is 
almost  exactly  similar.  The  remaining  specimen  is  a  very  remark- 
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able  one  in  every  way,  and  is  entirely  aberrant  and  exceptional  in 
its  peculiar  features.  The  relative  position  of  the  areas  where  light 
and  dark  markings  respectively  prevail  is  exactly  reversed^  the  pec- 
toral region  being  white,  with  a  longitudinal  tear-shaped  spot  of 
blackish-brown  on  the  tip  of  each  feather,  while  the  abdomen,  sides, 
and  flanks  are  so  heavily  marked  with  more  or  less  confluent  trans- 
verse spots  and  bars  of  dark  brown,  that  this  forms  the  predomi- 
nant color  of  those  parts;  the  tibise  are  finely  and  regularly  barred 
with  dark  brown.  The  style  of  coloration  of  the  lower  parts  of 
this  specimen  strikingly  calls  to  mind  that  of  the  adult,  normally 
colored  Archibuteo  lagopus  {xKt.sancti'johannis).  The  gular  region 
18  white,  with  a  conspicuous  medial  stripe  of  dark  brown,  while  it 
18  bordered  on  either  side  by  a  broader  one  of  the  same  color.  The 
ear-coverts  are  so  much  streaked  with  white  that  this  color  pre- 
Tatls;  while  the  neck  is  very  heavily  spotted  with  the  same  at  the 
bases  of  the  feathers.  The  measurements  are  as  follows:  wing, 
16.70;  tail,  9.00;  culmen,  .95;  tarsus,  2.90;  middle  toe,  1.65. 
This  specimen  was  obtained  May  29,  1868,  on  the  Wahsatch 
Mountains,  Utah,  by  Mr.  L.  E.  Ricksecker.  The  sex  is  queried 
as  male  upon  the  original  label.  Altogether,  it  is  so  far  out  of 
the  usual  range  of  variation  which  obtains  in  the  species,  that  it 
may  possibly  eventually  prove  to  belong  to  another  species. 

The  melanistic  plumage  grades  from  individuals  only  a  little 
darker  beneath  (with  less-defined  bars)  than  the  clearly-barred  ones 
described  above,  up  to  others  which  are  entirely  black,  except  the 
crissum  and  tail.  The  latter  is  always  as  in  the  normal  plumage, 
while  the  former  always  has  some  white — this  forming  the  pre- 
vailing color  in  seven  out  of  eight  examples.  Of  the  eight  speci- 
mens before  me,  only  two  have  the  crissum  immaculate  white,  and 
have  much  white  on  the  throat.  One  of  them  has  the  tibise  and 
anal-region  narrowly  barred  with  light  rusty.  Three  others  have 
the  white  of  the  crissum  marked  with  a  very  few,  distant,  and 
faint  bars  of  rusty.  Two  others  are  broadly  barred  with  blackish- 
brown,  while  the  remaining  one  (No.  12,117,  Mazatlan,  Western 
Mexico)  has  these  black  bars  so  much  wider  than  the  white  ones 
that  the  crissum  seems  black  barred  with  white,  rather  than  the 
reverse.  Two  specimens  (No.  12,117,  Mazatlan,  and  No.  22,569, 
Onion  River,  Arctic  America)  are  absolutely  uniform  and  continu- 
008  brownish-black,  except  the  crissum.  No.  6,455,  Nebraska,  has 
the  breast  and  tibiae  bright  rufous,  the  lining  of  the  wing  rusty 
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OMMUit  of  bbck  and  ochraceous,  thoagh  the  former  is  always 
fTHitlj  in  the  excess.  The  latter  is  not  unf^quently  absent,  but 
i  eoospicaoas  spotting  and  bordering  of  ochraeeous  may  be  taken 
ss  the  role,  exemplified  by  probably  80  or  90  per  cent,  of  the  ape- 


Two  specimens  (Vom  Wisconsin,  in  the  Mnseam  of  the  Philadel- 
phia Academy,  differ  Hrom  any  in  the  National  collection,  though 
thsy  are  as  unlike  each  other  as  any  which  I  ever  compared.  One 
of  tbem  (the  type  of  R,  bairdii^  Hoy)  is  unusually  light-colored 
■ademeath,  and  ver}'  continuously  blackish  on  the  upper  surface. 
The  lower  parts  are  light  buff  or  cream-color,  with  a  few  triangu- 
lar spots  and  shaft-lines  of  black  on  the  sides  of  the  breast ;  the 
Kaiag  of  the  wing  Is  entirely  immaculate. 

The  other  specimen  (Menonomee  Marsh,  nejir  Milwaukee,  spring 
of  1861)  is  Just  the  opposite  extreme  in  plumage,  being  unusually 
dark  for  a  young  bird.  On  the  upper  parts,  the  continuity  of  the 
black  is  scarcely  broken ;  while  beneath,  the  black  spots  are  so 
large  as  to  cover  nearly  the  whole  surface.  The  pileum,and  nape 
aad  broad  ^mustache''  stripe  from  the  rictus  down  to  the  Jugulum, 
with  nearly  the  whole  pectoral  region,  unbroken  black,  leaving  only 
the  gnlar  region  and  sides  of  the  head  pale,  but  even  these  placea 
are  thickly  ittreakcd.  The  measurements  arc  as  follows:  Wing, 
16.00:  tail,  8.80;  tarsus,  2.35;  middle  toe,  1.50. 

A  s|>ectmen  firom  Iowa  (No.  59,052,  L.  E.  Uicksecker)  is  like 
the  average  western  style.  A  young  female  from  Arizona  (Sep- 
teatier  23,  Captain  Charies  Bendire,  U.  S.  A.)  in  Mr.  Aiken*s 
ooliection  differs  from  the  t3'pe  of  ^^B.  bairdiV*  only  in  deeper 
shadeti  of  colors — as  nearly  as  m}*  memory  of  the  latter  Justifies 
eoaparison.  The  .Massachusetts  Specimen  in  the  possession  of 
Mr.  Brewster  I  have  seen  ;  it  is  very  dark,  closely  resembling,  ac- 
conling  to  m}*  recolle<*tion  of  it,  the  bla%:k  example  from  Wiscon- 
sin describe«l  above. 

The  following  detailed  descriptions  are  taken  from  the  best 
representatives  of  each  stage  of  plumage  in  the  collection  :— 

Sormal  phase. 

AduU  =  B.  wwainMoni^  Bonaparte.  Male  (53,105,  Truckee  River, 
Nevada,  July  ;  C.  King,  K.  Ridgway) :  Head,  neck,  and  upper  parts 
blackish. brown  ;  scapulars  slightly  variegateil  with  a  rufous  mot* 
tling  ;  upper  tailKroverts  white  tingetl  with  rufous,  and  with  trana- 


pBocemutos  or  tbb  aoadeut  or 


verte  Imn  nt  bUfkub-browo,  «lK>at  six  on  escb  fe«tber.  Tail  di 
lirava  like  tb«  b«ck,  approacbing  back  tenninally,  basally 
sligbt  hoarj  cast:  enM«ed  bjr  about  ten  osrron^,  very  obstiurt:  barida 
of  Dearly  bUdc  Front  and  whole  tbroat  dear  white,  immacuiale, 
and  Hharfily  deflned  against  tbe  sarrounding  blacktsfa ;  lores  dusky. 
Wbole  breast,  cinnanoD-mroua  {(bnniiig  a  wide,  sharply  defined 
patcfa),  marked  laterally  with  the  brown  of  the  neck  ;  each  feather 
wttbaBbaft-lineorblack;  rest  oDower  parts,  including  whole  lining 
of  the  wing,  coDtiuDoas  ochraceous- white,  the  latter  region  nnva- 
riegated  ;  aides  with  ajiarse,  faint,  tnuisverse  bars  of  rufous,  and 
ahaft-linesof  daricer.  Cnder  sideof  primaries  light  slate  anterior 
to  emarginatioD,  beyond  which  they  are  black;  slaty  portion  crossed 
by  rery  obscure  bars  of  darker.  Fonrtb  qoiU  longest,  third  scarcely 
shorter ;  second  eqoal  to  fifth  ;  first  intermediate  lietween  seventh 
and  eighth.  Leogtb,  19.16;  extent,  48.00;  wing,  15.40  ;  tail,  S.OO; 
Ur8as,2^2;  middle  toe,  1.60.  Weight  1^  lbs.  Bill  slate-black, 
Unisih  hasally  ;  cere,  and  angle  of  mouth,  light  doll  lemon-yellow ; 
iria  deep  hazel ;  tarsi  and  toes  deep  chrome  yellow  ;  claws  black. 

Female  (53,507,  Great  Salt  Lake  City,  Utah,  Hay;  C.  King, 
R.  Rkdgway):  SimiUr  to  tbe  male,  but  pectoral  area  blackish- 
brown,  like  tbe  hack ;  blackisb-browo  of  upper  surface  untinged 
with  rufous,  all  the  feathers,  however,  fading  on  edges;  bands 
of  tbe  tail  scarcely  distinguishable  on  onter  webs;  white  of  fore- 
bead  rery  restricted ;  lining  of  the  wing  marked  with  small  conlate 
or  deltoid  spobi  of  black;  under  surface  of  primaries  plain  deep 
alate.  Abdomen  and  sides  variegated  with  a  few  irregular  longi- 
tudinal &pots,  and  on  tbe  Utter,  transverse  bars  of  dark  brown  ; 
tilnc  witb  faiot  bars  of  rufous.  Fourth  quill  longest;  third 
scareety  aborter ;  second  verj-  alightly  shorter  than  fifth  ;  first  io- 
tenaediate  between  seventh  )u>d  eighth.  Length.  21.50  ;  extent, 
54.00;  wing,  16.50:  Uil,  S.50 ;  Ursus,  2.T0 ;  middle  toe,  l.TO. 
Weight,  2|  lbs. 

Young  =  B.  bmrdii.  Hoy.  and  B.  orj/pteruit,  Caesin  (lO.TGl, 
Rocky  XouDtaine,  September ;  C.  Drexler) :  Head,  neck,  and 
entire  lower  parts  fine  delicate  ochraceous,  or  cream^:otor  ;  feathers 
of  tlie  crown,  occiput,  and  ueck,  each  witb  a  medial  stripe  of  black, 
of  le«a  amount,  however,  thnn  the  ochraceous;  forehead,  8u{)er- 
ciliari,-  region,  and  ear-coverts,  with  only  a  few  very  fine  batr-like 
sbaft-streaks ;  on  tbe  chin,  and  across  the  cheeks,  are  longitudinal 
spaces  of  blended  streaks  of  black,  tbe  latter  forming  a  oouspi 


itbJ!| 
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nous  ^  mustache ;"  sides  of  the  hreast  with  large  ovate  spots  of 
black  ;  middle  of  the  breast  with  less  numerous,  smaller,  and  more 
loDgitodinal  ones  of  the  same  ;  sides,  flanks,  and  abdomen,  with 
l»oad  hastate  spots,  more  irregular  and  transverse  on  the  former ; 
throat,  tibiae,  anal-region,  and  lower  tail-coverts  immaculate.  Upper 
torface  generally,  deep  black,  the  feathers  bordered  with  pale 
ochraceous,  the  scapulars  and  middle  wing-coverts  much  varie- 
gated with  the  same;  secondary-co verts,  secondaries,  and  prima- 
ries narrowly  tipped  with  white.  Upper  tail-coverts  pale  ochra- 
ceoQS,  barred  with  black.  Tail  ashy-brown,  very  much  lighter  than 
the  mmp  (more  hoary  than  in  the  adult),  narrowly,  but  clearly, 
tipped  with  white,  and  crossed  by  ten  or  twelve  narrow  bands  of 
black,  more  distinct  than  in  the  adult.  Under  surface  of  primaries 
more  whitish  than  in  the  adult. 

Male  (No.  8550,  Fort  Fillmore,  New  Mexico ;  Dr.  T.  C.  Henry, 
U.  S.  A.):*  Head,  neck,  and  lower  parts,  soiled  ochraceous-white. 
Feathers  of  the  head  above,  and  neck  laterally  and  behind,  with 
medial  stripes  of  blackish-brown  ;  jugulum,  breast,  sides,  flanks, 
and  abdomen,  with  large  rounded  spots  of  blackish-brown  ;  tibise 
with  transverse  bars  of  the  same ;  lower  tail-coverts  almost  im- 
maculate. A  conspicuous  ^^  mustache''  of  blended  dusky  streaks, 
fW>m  angle  of  the  mouth  across  the  cheeks,  the  dusky  suffusing 
the  lores.  Whole  auricular  region  scarcely  variegated  pale  yellow- 
ish; entire  chin  and  throat  immaculate.  Prevailing  tint  above, 
blackish-brown,  becoming  purplish-black  on  primaries  ;  outer  sur- 
face of  wing  plain,  but  interscapular  region  somewhat  variegated 
with  partially  concealed,  irregular  blotches  of  deeper  ochraceous 
than  the  lower  parts  ;  upper  tail-coverts  with  pairs  of  indistinct 
white  spots.  Tail  grayish-brown  (white  at  extreme  base),  crossed 
with  about  ten  narrow,  indistinct,  but  regular  bands  of  dusky. 
Lining  of  the  wings  yellowish-white,  with  sparse  cordate  spots  of 
blackish,  this  tint  prevailing  over  the  under  primary  coverts; 
under  surface  of  the  primaries  pure  purplish-black  afler  theit 
emargination,  but  anteriorly  plain  hoary  brown,  growing  paler 
basally.  On  inner  webs  are  very  indistinct  transverse  spots  of 
dasky,  touching  neither  the  edge  nor  shaft  of  the  feather,  and 
entirely  concealed  when  the  wing  is  closed.  Shafts  of  primaries 
pare  white  on  under  side;  on  outer  side,  dark  brown.    Wing 

>  Type  of  B.  oxypUru9^  Cassin  ! 
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Melanistic  Phase, 

ddmtt^  =  B,  intignatuB^  Cassin,  and  B,  fuligino9UB^  Sclater. 
Male  (No.  12,117,  Mazatlan,  Mexico;  Colonel  Abert):  Entirely 
Migiiioua-hlack,  darkest  on  head  and  back;  no  white  on  forehead. 
Tail  ctDereous-iiinber,  crossed  with  seven  very  regular  and  con- 
tnaooa  Imnils  of  black,  the  subterniinal  one  of  which  is  broadest. 
Lower  tail-coverts,  and  larger  under  wing-coverts,  with  transverse 
haada  of  dull  white;  lining  of  the  wing  unvaried  black;  under 
•efface  of  primaries  silvery-white,  that  portion  beyond  their 
taar^natioD  black,  the  whitish  portion  crossed  b}'  distant,  very 
iadiatioct  transverse  bars.  Third  quill  longest ;  fourth  and  llflh 
icareely  shorter,  and  nearly  equal;  second  equal  to  sixth;  first 
•lK>ner  than  ei){hth.  Tail  even;  scutellfe  of  the  tarsus  very  faintly 
dtfaed,  or,  in  fact,  scareel}'  detectable  (probably  accidental). 
Wiag«  13.00;  tail,  7.00;  Ursus,  1.95;  middle  toe,  1.55. 

Male  (22,567,  Onion  River;  R.  McFarlane) :  Entirely  brownish- 
kbdc,  whole  under  surface  of  wings  included  ;  lower  tail-coverta 
ei|«ally  barre<l  with  white  and  black.  Tail  blackish- slate,  narrowly 
paler  at  the  tip,  and  crosse<l  with  numerous  oblique  bars  of  dusky 
black :  up|»er  tail<*overts  barred  obnoletely  with  lighter  slaty- 
brown.  Win};,  15.00;  tall,  8.00;  tarsus,  2.20;  middle  toe,  1.50. 
Fourth  quill  longi'tit ;  third,  next ;  second,  shorter  than  fiflh  ;  first, 
slightly  shorter  than  eighth. 

Female  (12,927,  Utah  Valley,  July;  (\  S.  McCarthy):  Simi- 
lar; lower  tail-coverts  white,  tinged  with  riiMty,  and  barred  with 
bfown  ;  tibiie  tinged  with  chestnut.  Wing,  16.50;  tail,  8.80; 
tJirftu««  2.00  ;  middle  toe,  I  r>5.  Third  and  fourth  quills  equal  and 
loogrst ;  third  stiorter  than  fiftli ;  first  equal  to  eighth. 

TIk*  roetanifttic  K|>eiMmen  fr<»m  .Mazatlan  (No.  12,117)  described 
aliovr  agre<*H  |M»rfei*tly  with  Mr.  Sclater^s  excellent  figure  of  his 
B./»l9*/uitn>uM  alKive  cited,  and  the  only  discrepancy  in  the  de- 
scri|»iton  i*«  in  the  meaAiiremeiitA,  those  given  for  the  B,  fuligi- 
n4,muM  lieing,  wing,  12.00,  tail,  C.50,  and  tarsus,  2.C0.  The  differ- 
rorc  in  the  length  of  the  wing  is  certainly  not  great,  while  the 
dtscn^iisncy  as  n^ganU  the  length  of  the  tarsus  it  is  probable 
results  from  a  ditfert*nt  uKnle  of  measurement. 

Mttirrial  rsd mined, — National  Musuem,  88  specimens  ;  Museum 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  3;  of  the 
Boston  Society  Natural  History,  I  ;  of  the  Museum  of  Compara* 


I  ACADIMT  or 


wZtatngy,  r>»titilni.  M-"  ,  1 ;  of  George  >'.  Lawrence,  Esq., 
rm^  BnvMv,  Ea^  1;  I'f  Charles  E.  Aiken,  Ksq.,  3^^ 
r  K.  Kiigwiy,  S.    Totil  ■■■ber  of  spedinens  examined,  104 


i^wkAB.om.n.n,pLUv.  r.  1.1819  (nee.  r. 

«•»  1  :>.  Ltfk.  On,  ^  t  MK,  Ull.  And.  B.  Am.  pL  xcl. 
nn ;  On.  B^.  L  Ut,  Un.  Bob^  Abi.  Lye.  N.  T.  n.  29.  434 ; 
bkk^tnciaK  VMLMM-LlNtten.  Tmm.  PI.  Col.  07.  ISSO. 
~-Malm  fmmtghmaii^,  Biiiip  Om.  Cov.  tUg.  An.  p.  S."!,  1830 ; 
Em.  *  X.  Am.  B.  ^  Ik  tSIB;  Coup.  At.  p.  19.  18W.  Aud.  f^yn- 
fLt.mi.  Brw-Ora*.).  Ak.  Or^Sjn.  p.  eie,  1B53  Orajr.^irn. 
i^  fc  »M;  Lte  B.  Bttt.  Hk  p.  l«,'lM4  ;  Band  list,  I.  1869.  T. 
CknE.CU.*T«.$j«.p.  tM.18».  Sirickt.  Uni.6;n.  I.  82,I8SC. 
DcE^.XmLS.  T.  ILIUpLT.  flg.  11.  latt.  Cass.  Blrda  N.  Am. 
;  Dil.  IOCS,  S3S  <Teta*',  Bel.  P.  Z.  8.  18.%.  4fil 
-) ;  P.  Z.  ft.  1937,  911  (OrizBbK)  :  IL.  201  (Upper 
.  H.  Iiiiii.  (Cute).  Gondl.  Rept.  IMS. 
Si  fCMa,  MrffaM).  La«T.  Am.  X.  T.  Ljrc.  Til.  1661,  288  (Pmi- 
!■•>  i  Ik.  IZ.  m  (Ctau  ffin).  ^«ltL  Mb».  p.  B.  Buteunps,  1863, 
9i;  br.  Ajk.  Urn,  1«l  AUin.  Bolt  Mas.  Comp.  Zoo).  II.  I8TI. 
am.  GmB.  J.  C  O.  1871.  SM.  Pcli-I'm- Bras.  1$T1,396.  Couos, 
E>7.  na.  tit.  ScL  A.  8«lT.  Xom.  Nrot.  1873,  1 19.— AKur  ptan- 
ijfcMina.  Ck*.  Reg.  As.  (nL  9».  L  S32.  1SS9.  Jamn.  (Wils.}  Orn. 
L  A  9wi.  n^  Aec  Bcserohaipi.  1874.  U.—FfiUo  tatittimuM, 
Wlk  Aa.  On.  <lMI  ad.),  VL  ISIS.  91,  pL  Ur.  f.  I.— J>lur  lod'jif- 
WM.  JnA  (»d.  Vtk.)  Ak.  Ora.  IL  18SS,  !»t.— BiiiM  latUtimv; 
awpe.  Oh.  Ace.  &  K.  IST4, 199.— /bin  wOMmt.  Bonap.  Obs.  WIU. 
y^tMrt.  J.  A£.  XaL  So.  PhU.  ni.  US.— /^f«lT«})I«nl■4  viltouii, 
Ca^i.  Ua.  1SI7,  S3i ;  Ont.  On.  IWiO.  TS.— SuIm  ftOutai.  Bonap. 
Cmpl  L  1SS8,  lt,—Sp*rnmi  pUtrpterK*.  Viell.  Enc.  Bleth.  III. 
IBt  ^  1973  (qaot.  WUa.  pL  Kr.  Of.  1). 


H 


NorUi    America,   eastern    Middle 
i,a(Mtfc  to  Ecaodor  (Sdater),  Upper  Amazoa  (Sclaler), 
amd  Caiaceaa  (New  York  Uus.).    Cuba  (resident). 

DimgmoM. — Adalt:  Upper  sorfaoe  dark  umber-brown,  the 
fcalhui  giadaaB;  paler  tovard  edges  ;  on  the  back,  ibe  Testhei-a 
Moce  vaifbrMlj  tbtaky,  causing  a  preralent  blai^kish  appea^anl^c. 
RoapaMl  apper  tail-corarts  filackish  vandyke-hrown,  tbe  lulter 
t^pad  with  [wre  white,  and  wilb  a  concealed  bar  uftlie  same,  about 
tka  aiMdle  of  each  feather.  Tail  tinll  tiUck,  villi  an  indistinul  ter- 
maaai  hasd  of  dull  bntwn,  ttib  fading  terminally  into  wliitiah  ; 
aafoaa  Um  Biddle  of  the  tail  a  broad  band  of  dull  light  umber  (in 
■•MB  isdnidttala  approaebing  dull  white)  about  ibree-fourtbs  of  an 
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inch  in  width ;  about  as  far  anterior  to  the  main  band  as  this  is 
from  the  tip  is  another  much  narrower  and  less  distinct  band  of 
the  same  color,  crossing  just  beyond  the  ends  of  the  coverts,  or 
concealed  by  them.  Primaries  uniform  brownish-black,  fading 
on  the  terminal  edge  into  pale  brown.  Head  above,  and  broad 
but  inconspicuous  ^^  mustache,"  running  from  the  rictus  down- 
ward across  the  cheek,  dull  black  ;  the  crown  posteriorly,  with  the 
occiput  and  nape,  having  the  dull  black  much  broken,  caused  by 
the  lateral  streaks  of  dull  rufous  on  all  the  feathers ;  this  dull 
mfoQS  tint  prevails  on  the  rest  of  the  head  and  neck,  as  well  as 
the  breast,  leaving  the  lores  and  chin  and  lateral  portion  of  the 
frontlet  alone  whitish;  throat  streaked  with  blackish.  Beneath  dull 
brownish-rufous,  that  of  the  breast  almost  un variegated ;  medi- 
ally, however,  are  roundish  spots  of  white  on  opposite  webs,  but 
these  are  not  confluent;  posteriorly,  these  spots  become  gradually 
more  numerous  and  more  transverse,  forming  on  the  flanks  trans- 
verse bands,  almost  continuous ;  on  the  tibiee  the  white  prevails, 
the  rufous  bars  being  more  distant,  and  connected  only  by  a 
brown  shaft-line;  lower  tail-coverts  with  less  numerous,  transverse 
spots  of  dull  rufous.  Lining  of  the  wing  ochraceous-white,  with 
sparse,  rather  small,  irregularly  deltoid  spots  of  dull  rufous; 
under  surface  of  the  primaries  unvariegated  white,  as  far  as  their 
emargination,  beyond  which  they  are  black.  Fourth  quill  longest ; 
third  a  little  shorter  ;  second  intermediate  between  fifth  and  sixth ; 
first  about  equal  to  the  ninth.  Female  (extremes  30,969,  Brook- 
line,  Mass.,  and  30,895,  Mirador,  Mexico — the  latter  the  larger) : 
Wing,  11.00-11.30;  tail,  6.80-7.10 ;  tarsus,  2.30  ;  middle  toe,  1.30. 
Male  (32,309,  Moose  Factory,  Hudson's  Bay  Territory) :  Wing, 
10.50 ;  Uil,  6.30 ;  tarsus,  2.30  ;  middle  toe,  1.20. 

Young  fna/e,  second  year?  (39,106,  Remedios,  Cuba,  June; 
N.  H.  Bishop) :  Upper  parts  similar  to  adult,  but  a  reddish  tint 
appreciably  washing  the  edges  of  the  interscapulars  and  (less 
noticeably  so)  the  scapulars.  Bands  on  tail  nearly  as  in  adult, 
but  very  near  the  base  is  a  fourth,  very  narrow  and  faintly  de. 
fined,  pale  band,  while  the  bases  of  all  the  feathers  are  much  mot- 
tled with  white.  Dull  rufous  of  the  breast  not  continuous,  but  in 
the  form  of  large  longitudinal  broad  spots,  occupying  the  greater 
middle  portion  of  each  feather;  abdomen,  sides,  and  tibise  with 
smaller  and  more  cordate  spots  of  dull  rufous ;  the  lower  tail- 
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COverUimni 
poateriorly. 

Young,  first  year  (11,984,  Washington,  D.  C.) :  The  blackish 
above  U  iniich  variegated,  l>eing  broken  by  uarrow  rusty  borders 
to  the  interscapnlara,  rum p-reat hers,  &nd  lesser  ?riDg-co verts,  the 
broader  and  more  ochraceoua  borders  to  scapulars  and  grvater 
wing- CO  verts,  and  partially  concealed  whitish  spotting  t 
former.  Upper  tail-coverta  white,  with  broad  bai-s  of  bl; 
brown;  secondaries  and  primaries  edged  termioally  with  whilii 
Tail  dull  umber-brown,  growing  darker  terminally  ;  narrowly  tip 
with  white,  and  crossed  with  six  obscure,  narrow  bands  of  due 
tlie  (cODcealed)  bases  of  all  the  feathers  white.  Sui)ercili 
region,  cheeks,  chin,  throat,  and  entire  lower  parts,  delicate  pi 
ochraceous,  or  whitish  cream-color ;  a  conspicuous  "  mustache,' 
medial  longitudinal  series  of  streaks  on  the  throat,  with  large 
longitudinal  ovate  spots  on  sides  of  breast,  contate  spots  on  sides 
and  danks,  and  sagittate  s|)Ota  on  tibiie,  clear  blackish-brown. 
The  ochraceous  deepest  on  the  abdomen  and  crissum.  Wing 
beneath  as  in  adult. 

A  very  yonog  bird,  scarcely  fledged  (33,598,  Milltown,  Me. ;  G. 
A.  Boardman),  differs  from  the  last  in  a  much  mure  contiuuons 
black  shade  above,  the  deeper  ochraceous  beneath,  and  larger,  as 
well  as  more  nuraerous,  blackish  spots  beneath. 

Remarks, — In  the  adult  plumage  of  this  species,  the  principal 
variation  is  in  the  continuity  or  distinctness  of  the  anterior  light 
baud  on  the  tail,  and  the  extent  and  depth  of  shade  of   the  brown 
beneath.    The  first  feature  is  characteristic  of  most  specimens,  oi 
one  (55,980,  %,  Costa  Rica)  being  without  it;  it  is  broadest 
most  conspicuous,  as  well  as  less  concealed  by  the  coverts,  in 
females,  and  this  appears  to  be  the  principal  sexual  di&ereni 
The  dull  brownish-rufous  of  the  under  parts  is  most  prevalent  in: 
specimen  from  Mirador,  Mexico  (30,895,  S  ?  September;  Dr.  Si 
torius),  in  which  specimen  the  breast  is  almost  continuously 
this  color,  and  the  lower  tail-coverts  are  strongly  barred  (or  traoB-j 
Tersely  spotted)  with  the  same  ;  the  ground-color  beneath  is  i 
more  ochraceous  than  in  any  other  individuHl.    In  the  Costa-Ri 
specimen  (the  one  lacking  the  an  terior  tail-baud),  the  brown  beueal 
is  quite  different  from  that  of  the  others,  being  of  a  much  moi 
ashy  shade;   the  lower  tail-coverts  are    also   immaculate.     Tl 
brown  markings  beneath  arc  most  sparse  in  20,389,  from  Cobui,,] 
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Vera  Paz  (January ;  0.  Salvia) ;  in  this,  also,  the  tail-bands  are 
Tery  distinct,  and  almost  white. 

A  young  bird  from  Costa  Rica  (30,412 ;  Dr.  Frantzius)  is  exactly 
similar  to  No.  27,048,  from  Fort  Garry,  Selkirk  Settlement. 

Material  examined. — U.  S.  National  Museum,  32  ;  Museum  of 
the  Academy  of  Natural  Sciences  of  Philadelphia,  6 ;  of  Boston 
Society,  3  ;  American  Museum,  New  Tork,  2 ;  Museum  Compara- 
tive Zoology,  Cambridge,  2  ;  G.  N.  Lawrence,  Esq.,  5 ;  R.  Ridg- 
way,  2.     Total  number  of  specimens  examined,  52. 

Measurements, 


'             WiDg. 

Tall. 

Caimeo. 

Tana*. 

MiddU  to«. 

1.2(V-1.38 
1.30—1.40 

Specimens. 

1 

d       ,       9.85—10.70 
9        '     11.00-11.40 

6.30—7.00 
7.00—8.00 

.70—... 
.70—78 

2.16—2.80 
2.20—2.70 

11 
14 
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The  President,  Dr.  Ruscuenbgboer,  in  the  cliair. 
Twenty-six  members  preseuU 

Remarke  on  a  Coal  Fossil  etc, — Prof.  Leivy  said  that  amonj 
tbe  objects  presented  this  evening  tliere  are  several  worthy  i 
attention  of  the  memliere. 

One  of  these  is  a  8j>ecinien  of  the  Ceratodue  Forsteri,  from 
Queensland,  presented  by  Dr.  Joliti  BeliBsrio,  of  Sidney,  Austra- 
lia, through  Dr.  McQuillen.  Ttie  fish  is  a  reiiresenlative  of  the 
Dipnoi,  or  double  breathers,  like  the  Lephlosii-en,  being  provided 
with  both  lungs  and  gills.  The  genus  was  long  ago  named  by 
Agassiz,  from  isolated  teeth  found  in  the  Triassic  and  Jurassic 
rocks  of  Europe.  The  C.  Forsteri  was  discovered  only  a  few 
years  since,  and  was  referred  to  Ceratodus  by  Dr.  Giinthei',  from 
the  near  resemblance  of  the  teeth  of  the  fish  to  the  fossils  de- 
Bcrilied  under  that  name. 

Another  specimen,  presented  by  Dr.  S.  C.  De  Vesy,  of  Williams- 
Lown,  Dauphin  Co.,  Pa.,  appenrs  to  be  a  fitting  eompniiion  to 
the  former.  It  consists  of  a.  fragment  of  coal  shale,  from  tile 
coal  mines  of  Williamstown,  with  an  impression  which  looks  as 
if  it  miglit  Ije  that  of  the  tail  of  a  relative  of  the  Ceratodua,  or  of 
a  huge  tadpole.  Among  the  many 
enigmatic  impressions  occurring 
in  the  coat  shales,  this  is  better 
defined  than  usual.  It  is  8  j  inches 
long  and  6  inches  at  the  widest 
part.  The  accompanying  figure 
is  an  outline  sketch  one-fourth  the 
diameter  of  the  original.  Towards 
tlie  upturned  end  of  the  spcciraen 
there  are  many  strongly  impressed 
conical  pits,  looking  as  if  produced 
by  prominent  scale-like  append- 
ages, in  the  interspaces  of  which 
tliere  are  many  minute  impressions 
of  the  same  form.  The  character 
of  the  fossil  is  very  uncertain;  it 
may  be  that  of  a  batracliinn  or  fish 
allied  to  Ceratodes.  The  coal 
period  is  well  characterized  by 
■idiiiDaiM.  abundance    of    remains    of    both 

kinds  of  animals.     Perhaps,  how- 
ever, the  impression  may  be  of  vegetable  origin. 

Accompanying  the  fossil,  there  is  another  fragment  of  coal  shal 
with  vegetable  remains,  and  apparently  a  lamellibraucU  shell. 
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RfiHarkg  on  Elephant  Remaint. — Prof.  Leidt  called  attention 
to  tfae  fragmetit  of  a,  foeeil  elephant  molar  tooth  presented  this 
ereniDg  by  Ueasrs.  W.  W.  Jeffcria,  and  J.  B.  Dillingham. 

The  specimen  consisted  of  Tour  dental  plates,  and  is  quite  friable. 
Adherent  to  it  are  a  nnmber  of  crystals  of  vivianite  and  also  some 
of  the  same  material  in  pulverulent  form.  It  was  found  resting 
OD  the  Kaolin  bed,  about  eight  feet  from  the  anrface  of  the  Ameri- 
can Kaolin  Worlis,  near  Chadd's  Ford,  Delaware  Co.,  Pa. 

Prof.  Leidy  also  exhibited  drawings  of  an  elephant  tooth  which 
had  been  submitted  to  his  inspection  by  Dr.  B.  A.  Wood,  of  Pitts- 
bnrg.  The  specimen  was  dredged  at  the  conflnence  of  the  Monon- 
gahela  and  Alleghany  rivers.  The  tooth,  an  upper  molar,  is  well 
preserved  and  nearly  entire.  Weight  9  lbs.  16^  ounces.  The  tritu- 
ittJDg  anrlace  extends  about  half  the  fore  and  aft  measurement 
of  tbe  tooth,  and  exhibits  a  dozen  double  dentinal  bars. 

Another  drawing,  submitteil  by  Prof.  E.  0.  Horey,  represents 
a  bogh  elephant  tooth,  from  California,  and  now  preserved  in  the 
cabinet  of  Wabash  College,  Indiana.  The  specimen  appears  to 
be  a  last  molar,  and  weighs  81^  lbs.  Towards  its  backpart  the 
tooth  ia  13  Encbes  long.  The  triturating  surface,  T^  inches  long, 
praaents  eleren  double  dentinal  plates. 

All  the  specimens  are.  supposed  to  belong  to  the  extinct  Ameri- 
cui  Elephant,  Elephas  americanus. 

SemarkM  on  Slephanoceros.  —  C.  Nswlin  Fetboe  exhibited 
drawings  of  a  specimen  of  an  aquatic  animal,  belonging  to  the 
gains  Stephanoeeros,  which  had  been  recently 
obaerred  by  him.  In  doing  so,  he  said  he 
was  induced  to  bring  it  before  the  Academy 
because  it  was,  he  believed,  rarely  met  with  in 
this  country,  and  had  not  been  previously  here 
described. 

In  Jta  main  characteristics,  such  as  spiral 
Mimpace  or  case,  five  tentacle-like  lobes  armed 
with  cilia,  or,  more  properly,  setxe,  eye-spots, 
Java,  stomach,  etc.,  it  corresponds  with  the 
deacription  given  by  Mr.  C.  Cubitt  in  his 
paper  entitled  "  Observations  on  the  Economy 
of  Stephanoceros,"  in  the  "  Monthly  Micro- 
•eopkal  Journal,"  vol.  iii.,  1870,  p.  24S;  but 
in  addition  to  that  very  full  sketch  of  this  in- 
tcrcating  object,  there  were  some  points  of 
■ntereat  not  there  recorded.  First  was  the 
great  length  of  sets  or  bristles  projecting 
from  the  ends  of  the  tentacles  (only  to  be 
seen  by  especial  care  in  focalizing  with  the 
lens),  these  overlapping  each  other  formed  a 
aetworfc  In  which  were  entrapped  Paramecia 
of  Tariona  sizes,  as  many  as  forty  having  b^n 
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observ^l  ttietv  &t  one  tim^.    And  by  virtue  of  tbeae  long  seUe  th« 
aniiDftl's  Tacility  for  procuring  prey  nas  greatly  enlmnced. 

Tliese  minute  olijects  vrhich  sened  as  food  were  by  a  spasmodio  * 
effort  of  tlie  briatlee  grachiatly  brought  within  the  arms,  and  from 
there,  with  this  continued  spasmodic  movement  which  has  been 
described  by  Mr.  Cnbilt,  were  brought  within  the  vortex  induced 
by  an  arrangement  of  cilia  around  the  month,  nhich,  unlike  tbej 
sets  on  the  tentacles,  were,  white  the  animal  was  feeding,  kept  iH~^ 
» whorl.  1 

The  action  of  the  setie  on  the  lobes  of  the  Slephanoceros  iK^ 
spasmodic;  it  creates  no  vortex,  and  it  is  only  by  actual  contact 
with  these  setse  that  floating  particles  are  whipped  within  the  area 
inclosed  by  the  lobes,  where,  by  the  same  whipping  action,  they 
are  twitched  from  jraint  to  point,  irregularly  downwards,  until  thejr_ 
come  within  the  range  of  a  vortex,  which  is  due  not  to  any  acticM 
of  the  seta,  but  to  a  range  of  minute  cilia  in  the  funnel,  distinot 
from  ihe  foraging  appliances. 

For  two  weeks  the  animal  under  observation  fed  voraciously. ' 
The  last  few  dajs  of  this  time  granular  layers  were  rapidly  de- 
posited on  e.-uih  side  of  the  boily  just  within  the  case,  until  the 
upper  part  of  the  carapace  was  distended  with  this  accumulation. 
For  twenty-four  hours  following  this  condition  but  little  or  no 
food  passed  into  the  digestive  cavity ;  any  infusoria  or  other 
foreign  substance  accidentally  coming  within  the  tentacles  being 
immediately  expelled  by  a  sudden  constriction  of  these  organs  at 
tbeir  base. 

It  was  evident  from  appearances  that  some  change  was  about 
to  take  place.     The  animal,  at  first  very  sensitive,  withdrawing 
into  its  cell  on  the  slightest  jar  of  the  table  on  which  the  iustn^^ 
ment  was  placet),  now  bat  seldom  contracted  its  retractile  mu»cl« 
even  though  the  zoophyte-trough,  in  which  it  was  examined,  ' 
quite  violently  tapfied. 

On  the  sixteenth  day  of  observation  it  was  unavoidably  left 
for  a  few  hours;  on  returning  to  it  the  tentacles,  with  the 
a  ho  ve-il  escribed  accumulated  dark  mass,  were  found  to  have  left 
the  original  case  and  were  attached  to  a  portion  of  the  plant 
beneath  the  branch  to  which  it  (the  original  case)  adhered.  It 
now  presented  somewhat  the  ap[>earance  of  an  animal  figured 
and  descrilied  by  Pritchard  as  a  young  Stephanoceros,  a  dark 
globular  mass  with  five  spreading  or  divergent  tentacles,  and  t 
the  distal  extremity  a  very  slight  prolongation  by  which  it  wa| 
attached  to  a  plant-stem  by  an  almost  invisible  thread,  devol^ 
entirelj'  of  any  cell  or  carapace.  Not  long,  however,  waa  It 
destined  to  remain  in  this  nude  condition,  for  in  twenty-four^ 
hours  appearances  of  a  cell  were  tisible,  and  within  three  daj's  it 
was  domiciled  in  as  beautiful  a  spiral  case  as  the  one  it  had  left. 
Its  contractile  muscle  developing  rapidly  with  the  length  of  the 
cell,  ill  a  few  days  it  presented  to  the  observer  all  the  peculiaritiefl 
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;..a  within  two  weeks  was  again  ready  for  another 

4  nbove  described,  and  which  was  accomplished 

tauil.    The  Stephanoceros  being  too  high  in  the 

^iiu  Ui  propagate  by  gemmation  or  division,  the 

^■••lU'iiyiHi  can  have  but  a  remote  influence  upon 

j^ci'c  was  no  multiplication  by  this  change. 

"T^JI  \wth  its  retracted  body  within,  though  reniain- 

aii  apparently  perfect  condition,  was  not  seen  to 

f/c  least  to  change — the  growth-force  seemingly 

-1  tliti  detached  head  and  its  accompanj'ing  organs. 
M  that  he  bad  never  seen  specimens  of  Stephauo- 
re  shown  to  him  by  Mr.  Peirce. 


"^fion  of  (he  Oreat   Omentum  in   Cynocephalus 
'.  H.  C.  Chapman  made  the  following  remarks : 
V  reganlcd  as  being  the  onlj*  animal  in  which  the 
>Ht9  that  arrangement  in  whicli  the  great  omentum 
•iinlon.    I  take  the  opportunity  of  calling  the  atten- 
hers  to  the  fact  that  I  found  the  groat  omentum 
nt  to  the  colon  in  a  Cynocephalus  porcarius 
died  at  the  Zoological  Garden  as  also  in  a  Mecacus 
the  same  institution.     In  the  embryonic  con- 
the  great  omentum  does  not  adiiere  to  the  colon, 
iitiou  usually  remains  permanent  in  the  other  mam- 
cases  just  mentioned  we  have  an  interesting  illustra- 
rausitional  stage  in  the  development  of  the  perito- 
permanently  retained  in  monkejs. 


irui6  of  York  County^  Pa. — Prof.  Frazer  remarked 

iiittiier  of  interest  to  students  of  the  geology  of  the  Trias, 

sUiU'd  tinit  in  the  recent  examination  of  these  beds  in 

'V  tlie  supposed  constant  X.  W.  dip  was  found  to  have 

>  fXfoptious. 

>«  V  tact  was  noted,  viz.,  the  deposition  of  these  beds  at 
"^tii  iiiiconformably  on  the  upturned  edges  of  the  lower 
'Miii.>tone. 

''  iii'lontations  and  bays  of  this  limestone  found  on  the 
^>o  rder,  exhibit  its  last  dip  away  from  the  latter,  which 
opposite  dip.  The  improbability  of  the  formation  of  these 
-*k^  \yy  deposition  along  a  sloping  shore  was  mentioned. 
;'*Ai]g  stated  that  observations  recently  made  by  him  in 
\^y  of  Norristown  confirmed  this  state  of  facts. 
*ope  wanted  to  know  what  had  become  of  the  other  side 
^^in,  if  the  said  theory  of  the  formation  of  Trias  were 


replied  that  the  theory  was  not  his  theory,  and  its* 
most  be  overcome  by  its  adherents. 


t4  r»OCKK»IXOi  fW  THX   ACADKMr  OF 

Tb«  death  of  Dr.  A-  A.  Henderson,  C  S.  N^  of  Dr.  D.  R.  Ban- 
MH,  F.  S.  S^  member*,  uid  John  Edwud  Gray,  comapODdent, 


April  13. 
Tb«  PresJdent,  Dr.  RcacnxBEEOES,  in  the  chur. 
Tea  raembera  prooeDt. 

Tbe  follf>«i0g  pftper  was  presented  for  pnbliciilioD  :  **  Syno] 
of  the  Geoojtdm."     By  Dr.  EUiott  Cones,  U.  S.  A. 

April  20. 
Tbe  Frendent,  Dr.  Rt^HeitBEHaER,  in  tbe  cliair 
Twenty-foor  members  present. 

The  TolIowiDg  paper  was  presented  for  publication :     "  De»ei    

tionxof  a  new  Fossil  Ostrea  from  the  Amazon."    By  T.  A.  Conrad. 

On  a  Cutitnu  Rhizopod. — Prof.  Lktdt  remarked  that  in  some 
vtt«r  with  aqaatic  idaota,  from  Absecom  Pond,  \.  J.,  preservecria 
an  aqoatinm  during  tbe  winter,  he  had  delected  a  remarkable  rhi- 
zopod,  which  he  tboagbt  might  best  be  compared  to  the  reticular 
poeodopods  of  a  Gromia  separated  from  tlie  body.  The  creature 
mored  actirely  and  assumed  the  most  varied  forms.  At  one  lime 
it  appears  as  a  cylinder  or  a  ball  of  jelly  which  may  spread  ilsetf 
into  a  disk  of  extreme  thinness,  from  the  edge  of  which  cmnnnte  a 
multitude  of  delicate  pseudopocis  minutely  ramifying,  and  with  the 
eontigaooB  branches  anastomosing,  as  in  the  extension  of  the  net 
of  a  GrtMBia.  At  other  times  the  creature  divides  up  into  branihi'S 
from  a  tronk  in  the  manner  of  a  tree,  but  with  the  conliguoua 
branches  anastomosing.  At  times  also  the  animal  assumes  the 
form  of  a  cord,  and  the  jelly  accumulating  along  some  portion  of 
it  will  then  more  along  the  apparent  cord  like  a  drop  of  water  run- 
ning down  a  piece  of  twine.  The  branohing  pseudopods  extending 
into  a  nel,the  large  angular  meshes  gradually  contract  by  the  widen- 
ing of  the  cords,  so  tliat  the  meshes  become  perfectly  circular  and 
appear  like  vacuoles  imbedded  in  the  jelly.  A  circulation  of  jelly 
with  granules  is  observed  along  all  the  pseudopodal  fllameuts  ex- 
actly as  in  Uromia.  No  trace  of  anacleus  or  investiug  membrane 
in  any  position  could  be  detected,  hut  the  protoplasmic  structure 
contained  a  multitude  of  minute  vacuoles.  Most  of  the  speci- 
mens contained  no  food,  and  only  one  of  the  largest  was  observed 
to  contain  numerous  minute  Closteria.  ^^ 
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The  largest  specimen,  consisting  of  a  net  emanating  from  three 
divisions,  occupied  a  semicircular  space  of  g  of  a  mm.  by  |  mm. 
Another  specimen  with  a  central  disk  \  mm.  by  ^  mm.  with 
its  net,  occupied  a  circular  space  §  mm.  in  diameter.  A  small 
cord-like  specimen  was  ^  mm.  long  with  an  expanded  end  ^^  mm. 
wide ;  and  another  irregular  cord-like  specimen  was  |  of  a  mm. 
long  with  the  widest  portion  ^^f  mm. 

Amceba  porrecta,  of  Schultze,  from  the  Adriatic  Sea,  most  re- 
sembles the  creature  described.  While  it  is  nearly  related  with 
Gromia,  Lieberkuehnia,  Yampyrella,  Nuclearia,  etc.,  it  appears 
sufficiently  distinct  in  its  characters  to  represent  another  genus, 
and  with  the  species  may  be  appropriately  named  Biomtxa  ya- 

OAN8. 

On  Fsorosperms  in  a  Mallard  Duck. — Prof.  Leidt  remarked 
that  Dr.  Elliott  Coues  had  recently  submitted  to  his  examination 
some  portions  of  the  flesh  of  a  mallard  duck  preserved  in  glycerine. 
The  interstices  of  the  muscles  of  the  duck  were  stated,  in  the  letter 
which  accompanied  the  specimens,  to  be  ever^- where  occupied  by 
abondance  of  parasites.  Specimens  of  these,  in  the  portions  of 
flesh  examined,  proved  to  he  oval  white  bodies  from  one  to  two 
lines  long,  and  about  one-third  of  a  line  thick.  Beneath  the  micro- 
scope they  were  found  to  contain  mj'riads  of  fusiform  corpuscles, 
resembling  minute  naviculse,  and  measuring  about  the  t^Vtj^^  ^^ 
an  inch  in  length.  Similar  bodies  were  first  discovered  in  many 
fishes  by  the  late  Prof.  J.  M tiller,  and  described  by  him  as  para- 
sites under  the  name  of  Psorosperms.  They  have  been  repeatedly 
observed  since  by  Ketzius,  Robin,  and  others,  in  the  muscles  and 
other  parts  of  fishes,  and  they  are  usually  regarded  as  vegetable 
psrasites.  I  have  not  previously  heard  of  similar  organisms  hav- 
ing been  detected  in  birds.  Though  the  mallard  is  not  a  fish  eater, 
the  bird  may  have  become  infected  by  having  swallowed  an  in- 
fected fish. 

On  a  MouthlesB  Fish. — Dr.  Georoe  W.  Lawrence,  of  Hot 
Springs,  Arkansas,  in  the  course  of  correspondence,  had  mentioned 
to  Prof.  Leidy  the  occurrence  of  a  mouthless  fish  in  the  Ouachita 
River.  At  his  request  Dr.  Lawrence  had  sent  him  a  specimen, 
which  he  now  exhibited  to  the  members.  The  fish  is  the  Buffalo 
sucker,  Catastomus  bubalus^  Kirtland,  living  in  the  Mississippi 
and  its  tributaries.  The  specimen  is  fifteen  inches  long,  and  ap- 
pears to  be  in  good  condition.  The  maxillaries,  premaxillaries, 
sad  the  mandible  are  absent,  and  the  integument  is  tightly  ex- 
tended between  the  end  of  the  snout,  the  suborbitals,  and  the 
srticalar  ends  of  the  quadrates.  In  the  centre  of  this  expansion 
•f  the  skin  there  is  a  small  oval  aperture  one-fourth  of  an  inch 
fore  and  aft,  and  one-eighth  of  an  inch  in  transverse  diameter. 
Tbe  hole  is  sufficient  to  admit  a  current  of  water  for  the  purposes 
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of  respiration;  but  it  is  difflciiU  to  understand  how  the  fish  hu 
procured  its  Tood.  Tlie  cypriooids,  general!)',  are  reinarkaWe  t<ti 
thoir  small  toothless  moulh,  but  it  is,  neverlliflcss,  important  ll 
its  prehensile  capacity.  The  condition  of  the  specimen 
course,  a  deformity,  but  nppears  to  be  the  result  of  a  want  c 
development  of  the  jaws,  and  not  of  occidental  violence. 
Lawrence  observes  that  a  few  of  such  fishes  are  caught  everj 
year  in  the  Ouachita,  sometimes  with  the  ortil  orific-e  bo  small  a 
barely  to  admit  a  crow-quill,  and  occaeionally  witliout  even  tiuA 
vestige  of  au  orifice.  If  the  last  condition  really  occurs,  the  fisi 
can  only  supply  itself  with  food  and  with  water  for  respiratioi 
through  the  brauchial  flsaures,  by  the  alternating  outward  anS 
inward  movements  of  the  opercula. 

On  Ouramteba. — Prof.  Letdy  remarked  that  hia  description  of.l 
the  curious  rhizopod,  he  had  named  Ouramieba,  in  the  Proceed-  f 
ings  of  May  12,  1874,  having  been  noticed  by  Mr.  Archer,  of  Dub- 
lin, this  gentleman  had  directed  his  attention  tnnoticesof  the  same 
animal  described  in  the  Proccedinga  of  the  Dublin  Microscopical 
Club  for  Feb.  18G6  and  Oct.  18T3.  In  these  notices  Mr.  Archer 
regards  the  animal  only  as  an  Anweba  mtlosa  in  another  condition 
from  that  ordinarily  observed.  Mr.  Archer's  description  clearly 
refers  to  the  same  animal  as  that  named  Onramieba,  in  which  he 
apliy  compares  the  bnni'h  of  tail-like  appendages  to  "a  bundle  of 
dipl-candles,"  and  it  is  of  some  interest  to  know  that  tlie  singular 
creature,  like  so  many  other  rhizopods,  is  common  to  Europe  and 
America. 

Wiiile  Mr.  Archer  regards  the  "Amteba  with  remarkable  poste- 
rior linear  processes"  (Froc.  Dublin  Micr.  Club,  Oct.  1873,  314)  a  " 
exhibiting  another  condition  of  existence  of  an  Amueiia  from  thd 
one  usually  observed  in  the  genus,  he  gives  no  evidence  that  such  ii 
the  fact.  Until  this  is  proved  to  be  the  case  the  peculiar  c' 
ter  of  the  animal  justiGes  its  separation  as  representing  a  distinol 
genus  with  the  name  of  Ourainteba. 

Since  the  latt«r  was  first  noticed,  many  additional  specimeni 
have  been  observed,  and  though,  as  in  the  case  of  rhizopods  gen« 
rally,  they  exhibit  considerable  variation,  it  appears  that  aevem 
species  may  be  distinguished. 

The  genus  may  be  thus  characterized;— 

OuRAMfEBA. — Body,  as  in  Amojba,  consisting  of  an  everchanj 
ing  fluctuating  mass  of  jelly,  composed  of  a  granular  entosarojfl 
including  a  contractile  vesicle  and  a  discoid  nucleus,  and  deflni 
by  a  clearer  ectosarc.  Paeudoporla  usually  digiliform.jJrojeoiinM 
anywhere  but  usually  in  a  direction  ditferentialed  as  forward,  anw 
composed  of  extensions  of  the  ectosarc  clo8<'ly  accompanied  bfl 
incluiled  extensions  of  the  eutosarc.  Posterior  part  of  the  bi 
furnished  with  one  or  more  tufts  of  non-retractile,  rigid,  tin 
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I  the  vioi- 


appeodagea,  brancbing  radically  from  common  points  i 

nity  of  the  contractile  vesicle. 

OuRAM(EBA  VOKAX. — Fig.  A.    Body  active,   usually  rnroifying 

forward  from  a  median  stoclc  extending  from  the  posterior  blunt 
extremity.  Posterior  appendages  numerous,  ori- 
ginating in  several  tufts  up  to  five  or  six,  from 
one-third  to  nearly  the  length  of  the  body,  linear, 
straight  or  curved,  uniformly  cylindrical,  or  here 
and  thtre  contracted,  commencing  in  a  pointed 
manner  from  a  common  root,  and  terminating 
obtusel}'.  Length  of  body,  from  ^  to  j  of  a  mm. ; 
length  of  ap|>endagea  from  one-third  to  nearly 
that  of  the  body. 

The  creature  consumes  multitudes  of  diatomes, 
desmids,  and  filamenlnuB  algee.  Found  in  springB 
and  ponds,  near  Darby  Creek,  Delatrare  County, 
Pennsylvania. 

Further  observations  have  induced  me  to  be- 
lieve that  the  animal  named  0.  lapta  is  the  same 
as  the  preceding.  A  variety  has  been  observed 
in  several  instances  in  which  the  animal  had  a 
single  pair  of  appendages  springing  nom  a  com- 
mon root. 

OuBAMCEBA  B0TUL10AUDA. — Fig.  B.  This  species 
is  predicated  on  the  form  alluded  to  in  my  pra- 

tvious  communication  as  having  a  single  tuft  of 
three  moniliform  rays.  I  have  seen  it  a  number 
of  times  since,  and  its  characters  appear  to  be 
sufficiently  constant  to  recognize  it  as  a  distinct 
species.  It  is  much  smaller  than  the  preceding. 
The  body  measures  about  the  j'j  of  a  millimetre. 
The  ap|>endage8  are  usually  in  a  tuft  of  three; 
each  appendage  consisting  of  from  one  to  three  sauaage-likc  joints. 
Found  with  the  preceding. 

Thf.  Occurrence  of  Celestine  in  Blair  County,  Pennsylvania. — 
Mr.  Cqas.  a.  Younq  stated  that  Dana  gives,  as  the  original  local- 
ity of  celestine,  Frankstown,  Huntington  Co.,  Pa.  The  locality 
is  at  Bells'  Mills,  Blair  County.  The  mineral  is  found  at  the  foot 
of  the  western  slope  of  Bru^h  Mountain,  on  the  west  branch  of 
the  Little  Juniata,  one  mile  south  of  railroad  station. 

The  celestine  occurs  in  beds  of  irregular  thickness,  in  a  hard 
gray  limestone  slate.  The  beds  of  the  mineral  are  sometimes 
almost  an  inch  in  thickness,  thinning  out  in  the  space  of  a  few 
feet  to  a  tliickness  scarcely  more  than  that  of  a  piece  of  paper. 

The  l«dB  of  the  mineral  sometimes  split,  having  for  a  parting 
a  soft  b»own  shale,  which  material  also  directly  underlies  and 
overlies  Ihe  mineral  to  a  depth  of  somewhat  less  than  an  inch. 
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The  celestine  is  of  the  flbroiia  varietj',  the  fibres  being  perpen 
diculnr  to  planes  or  bedding.  IC  ia  rattier  pale,  the  greater  pari 
of  it  Iiaving  a  very  faint  blue  tint. 


April  27. 
Tlie  President,  Dr.  Rusohenbcroeb,  in  the  chuir. 

Twenty-four  members  present. 

The  By-Laws  of  Uie  Academy  were  amended,  as  follows: — 
Art.  2,  Chap.  2,  in  place  of  "  Minors  shall  not  be  eligible  as  mem- 
bera  or  correspondents,"  the  following  words  are  substitutes!  :■ 
"  Persons  not  under  sixteen  years  of  age  may  be  elected  meraber< 
provided  their  nominations  be  6rsl  approved  by  the  Coiinci 
Members  under  the  legal  age  of  twentj'-one  are  not  entitled  ttf' 
vote  at  any  meeting  of  the  Academy,  nor  to  serve  on  comtnitteea." 

On  the  Slruciure  of  the  York  Count}/  Valley  Limestone,  and  on 
Micro-photograph y  of  MineraU Prof.  Frazeb  aaketl  the  per- 
mission of  the  Academy  to  put  on  record  two  observations  made 
since  the  last  meeting.  Tlje  llrst  concerned  the  structure  of  the 
York  County  limestone  valley.  II.  D.  Uogers  (whose  work  was 
8o  accurate  and  full  of  thought  that  corrections  cnn  only  be 
hazarded  after  careful  conaiderntion),  in  his  report  of  a  eection 
down  the  Susquehanna  from  Wrightaville  to  Havre  de  Grace, 
Bijeiiks  of  two  folded  nnticlinats  which  separate  the  main  synclinft] 
b.isin  of  amoral  limestone  from  the  smaller  one,  wliich  crosses  tbi 
river  from  Lancaster  Couuty  near  Caliin  Branch  Run. 

The  dips  as  observed  and  recorded  by  my  party  last  scasoj 
fully  justify  this  interpretation,  and  were  it  not  for  other  facts 
not  known  at  the  time  the  alKive  section  was  made,  no  one  could 
hesitate  to  accept  thia  explanation. 

But  on  comparing  seven  sections  made  across  the  lower  silurian 

measures  from  Littlestown  to  Wrighlsville,  it  was  fouud  that  i] 
every  ease  but  the  latter,  there  seemed  to  be  abundant  evidence  of  fl 
vault  along  which  the  eoiitheaslern  half  of  the  valley  had  been  tori 
away  by  an  upthrow,  and  the  remaiuing  limestone  abutteil  on  tlH 
lower  side  of  the  older  slates.  It  was  found  that  the  supposed 
double  anticlinal  wave  structure  di'iiended  on  a  single  dip,  wliich 
it  only  needs  to  suppose  were  local  in  character  to  bring  this  seo. 
tion  into  conformity  with  the  rest.  The  symmetrical  charac 
of  the  valley  also  was  liased  upon  a  single  dip  in  this  latter  cu 
not  at  all  inconsistent  with  a  view  which  would  harmonize  all  tl^ 
Bections. 

The  other  point  which  Prof  Frazer  desired  to  record  was  & 
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connection  with  the  reproduction  of  the  structure  of  the  trap 
rocks  as  exhibited  in  thin  slices.  Among  the  causes  which  had 
hindered  the  application  of  micro-photography  to  this  purpose  was 
the  fact  that  the  constituent  minerals  which  were  colored  yellow 
or  red  became  black  in  the  photograph.  The  experiment  of  pho- 
tographing the  slides  in  polarized  light  and  in  different  positions 
of  the  analj'zer  has  met  with  very  fair  success. 

The  photographs  of  the  enlargements  of  34  and  136  diameters, 
respectively,  had  been  exhibited  in  connection  with  a  paper 
read  before  the  last  meeting  of  the  American  Philosophical 
Society,  but  at  that  time  the  expedient  of  overcoming  the  anactl- 
nism  of  parts  of  the  image  was  merely  suggested.  Since  then 
six  photographs  of  the  same  part  of  the  same  thin  section  of  the 
dolerite,  best  known,  have  been  made.  In  five  of  these  photographs 
all  the  conditions  remained  the  same  except  the  position  of  the 
analyzer,  which  was  rotated  to  five  points  corresponding  to  max- 
ima and  minima  of  some  of  the  more  prominent  objects  in  the 
field.  A  particular  crystal  of  pyroxene  being  selected,  it  was 
pointed  out  that  in  three  of  the  photographs  this  was  light  colored 
with  a  dark  axis,  and  in  two  dark  with  a  light  axis.  Thus  in  a 
series  of  photographic  prints  made  in  this  WAy  the  minerals  which 
were  dark  from  the  anactinism  of  their  transmitted  light  were 
easily  distinguished  from  those  that  were  dark  from  opacity,  as 
for  example  magnetite. 

As  a  means  of  still  further  modifying  the  conditions.  No.  6  was 
photographed  just  like  No.  4,  except  that  a  selenite  plate  was  in- 
troduced over  the  slide  and  between  the  prisms.  Prof.  Frazer 
ooncloded  by  remarking  that  he  had  delayed  returning  the  thin 
slides  of  Connecticut  traps  prepared  and  kindly  loaned  to  him  by 
Mr.  E.  S.  Dana,  of  New  Haven,  for  exhibition  before  the  Philo- 
sophical Society,  until  he  had  repeated  the  experiments  before  the 
Academy.  He  informally  invited  those  members  to  remain  after 
the  present  meeting  who  desired  to  see  the  slides  in  polarized 
Ugfat.  The  Connecticut  and  Pennsylvania  traps  were  then  pro- 
jected on  the  screen  and  their  eflect  on  polarized  light  illustrated. 

EUicott  Fisher  and  J.  S.  Alexander  were  elected  meml>er8,  and 
Col.  T.  M.  Bryan,  of  Vincenttown,  N.  J.,  was  elected  a  correspon^l- 
ent 

The  committees  to  which  they  had  been  referred  recommended 
the  following  papers  to  be  published : — 
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raronu  or  tse  osoMnDC 

BT  DR.  ELLIOTT  C0UE8,  U.  B.  A. 

FAMILY  GEOMYID^. 

Tbe  presence  of  enormous  external  cheek-pouches,  unconnected 
with  the  mouth,  distin  gut  shea  this  family  of  rodents  from  others 
excefiting  its  nearest  allies,  Saccomyidm;  vrhicb  latter,  shariog 
the  pouches,  differ  in  the  comparatirc  length  of  the  fore  and  hind 
limbs,  the  great  length  of  the  tail,  size  of  the  eyes  and  ears,  and 
non-fo9soria1  character  of  the  fore  feet.  There  are  numerous  and 
more  important  anatomical  characters,  especially  in  the  skulls. 
The  family  Oeomyida,  equivalent  to  the  Sciuro-npalacoidea  of 
Brandt,  and  to  the  subfamily  Oeomyince  of  Baird,  consists  of  two 
genera,  Geomyt  and  Thomomyg,  readily  distinguislied  as  follows: 

Qeomyt.  Superior  incisors  with  a  deep  groove  near  the  middle, 
with  or  without  a  second  fine  groove  along  the  inner  margin. 
Claws  of  fore  feet  enormously  developed.    External  ears  obsolete. 

Thomomys.  Superior  incisors  without  a  central  groove,  but  with 
a  fine  groove  along  tbe  inner  margin.  Fore  claws  weaker.  Ex- 
ternal ears  distinct. 

Geomys  has  become  fairly  difi'erentiated  into  a  considerable 
number  of  species,  while  of  Tkomomys  all  tbe  species  hitherto 
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Analysts  of  Species. 

A.  Snperior  incisors  bisnicate  ;  fore  claws  enormous ;  pouches  very  large. 

a.  Upper  incisors  almost  exactly  bisected  by  the  large  groove,  with  the 
fine  marginal  groove  distinct ;  tail  and  feet  hairy.  .        .    bursctritu, 

b.  Upper  incisors  divided  by  the  main  groove  into  two  unequal  portions* 
of  which  the  inner  is  the  larger,  and  the  fine  groove  faint  or  obsolete ; 
tail  and  feet  nearly  naked tuza, 

B.  Superior  incisors  unisulcate  ;  fore  claws  and  pouches  smaller. 

e.  Superior  incisors  exactly  bisected  ;  fur  soft ;  tail  and  feet  hairy. 
s.  Smaller ;  yellowish-brown  ;  below  whitish.     .        .    eastanops, 

f.  Larger ;  dark  reddish-brown  ;  below  plumbeous.  .     mexteanus. 

d.  Superior  incisors  unequally  divided  by  the  groove  into  a  smaller 
inner,  and  larger  outer  moiety ;  pelage  hirsute  ;  tail  and  feet  nearly 
naked. hirsutus. 

t  fl«Miyt  buriariui  (Shaw),  Rich. 

Mwbunariui,^  Shaw,  Linn.  Tr.  v.  1800,  227,  f.  8 ;  G.  Z.  ii.  1801,  100, 

pi.  138. 
Cricetu9  bursareusy  Desm.<  Mamm.  ii.  1822,  312. 
8accophoru$  bunartuBy  Kuhl,  Beit.  1820,  65. 
P»eudo8toma  bunaria^  Say,  Long^s  Exp.  R.  Mts.  i.  1823,  406. — Aud. 

and  Bach.,  Q.  N.  A.  i.  1849,  332,  pi.  44. 
Qtomy$t  bur$ariu8y  Rich.,  P.  B.  A.  i.  1829,  203. 
AteomyB  bur$ariuSj  Eyd.  and  Qerv.,  Voy.  Favorite,  v.  1839,  23. 
Otomyt  (Saeeophorus)  bur$ariu8y  Gieb.,  Saug.  1855,  529. 
Gsomyi  bursariuSy  Bd.,  M.  N.  A.  1857,  372,  pi.  22,  fig.  1  a-h,  pi.  50,  fig. 

2  a-g,  and  of  most  late  writers. — Leidy,  these  Proceedings,  1867,  97 

(Loess  of  Missouri). 
fMu$  ludovieianusy  Ord.,  Guthrie's  Geog.  2d  Am.  ed.  ii.  1815,  292. 
f  Di'plostoma  fuiea^  Raf.,  Am.  Month.  Mag.  ii.  1817,  44. 
f  Diplostoma  alba^  Raf.,  1.  c. 
8aecopharu$t  albu$,  Fiseh.,  Syn.  1827,  305.. 
.'  Geomyi  einereug^  Raf.,  op.  cit.  45. 
Mus  $accatu9y  Mitch.,  N.  Y.  Med.  Repos.  xxi.  1821,  249. 
Aieomyi  eanaden$Uy  Licht.,  Abh.  Acad.  Wiss.  Berl.  1823,  13,  fig. 
Oeomyi  canadensis^  Le  C,  these  Proceedings,  1852,  158. 
f  Geomys  drummondiiy  Rich.,  Rep.  Brit.  Assoc,  for  1836,  v.  1837,  157 

(sp.  indet.  dentibus  prim,  bisulcatis). 
f  Aseamys  drummondiiy  Wagn.  Suppl.  Schreber. 
Geomys  oregonensiSy  Le  C,  op.  cit.  160  (assigned  locality  erroneous). 
Geomys  brevieep^y  Baird,  these  Proceedings,  1855,  334  ;  M.  N.  A.  1857, 

878,  pi.  52,  fig.  2  a-g. 

*  Only  the  original  references,  with  a  few  of  the  principal  additional  ones, 
■ic  fiven  here ;  the  complete  bibliography  will  appear  elsewhere. 
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C^t-td*  Bat.  SbMw,  I.  c— Canada  Pouthtd  Rat,  lUch.,  1.  c.—JTam- 
tUr  4t  Canada,  Dcam.  L  c— Canadian  ffamtUr,  Griffltb,  A.  E.  t. 
1^37. 235.— AnrdoftoRu  a  iourw,  LeM.,  Man.  1827,  259.—Diploitomt 
frrtfit,  D.  blaaeJtt,  Desm.,  Lew.,  IL  ee.^Ooffer,  Tatehsnmavt,  Schinz, 
Sjn.  iL  IMS,  132.  Oavffrt,  Frtnek  Canadian  (whence  Geinuui 
'■Goller"  knd  Englub  "Gopher").— Pouthed  Bal,  Sand  Bat,  Qa- 
pier.  Petktt  G»fher,  3atamand*r,  Ainericui  Vtilfo. 

Diagj  Saperior  inciaora  bianlcatc,  with  a  fine  sharp  groove 
along  the  inner  margin,  and  anotber  mnch  larger  bisecting  the 
tcauiaing  fdane  snrbce.  Cheek  pouches  ample,  ezteoding  to  the 
sbooldera;  baoda  (inclading  claws)  looger  than  the  feet ;  tail  and 
feet  bairf ;  pelage  soft,  sleek,  mole-like.  Color  dull  reddish-brown, 
be&eatb  mnddj  or  hoary  gray,  the  basal  portion  of  the  for  erery- 
whcre  plambeons ;  feet  and  tail  for  the  most  part  white  or  color- 
less. Varies  to  a  aniform  plumbago  color.  Average  dimensions, 
adolt  1-^  incbea;  tail  3-3  inches;  fore  foot,  with  longest  claw, 
about  1.50:  hind  do,  1.25;  longest  fore  claw  about  0.75. 

Hab.  Talley  of  the  Mississippi,  in  a  broad  sense,  and  aome* 
what  beyond  to  the  northward.    "  Canada."    "Oregon, "(???) 

3.  OSSMJI  tBB  (Ord),  C«M. 

j^jiubr^/Gfarfio,  Hitch..  N.T.  Med.  Repos.  v.  1803,89;  Bewick's 

Qiud.  1ft  Aoi.  ed.  1801,  sas. 
JTw  fui^.'Urd,  Onthiie'i  Gcog.,  8d  Am.  ed.  ii.  1815,  393. 
G^«mgt  pijufu.  Bat,  Am.  Month.  Mag.  ii.  1817,  43  (Georgia). — Baiid, 

M-  N.  A.  1857,  380,  pL  23.  fig.  3  a-o. 
SarM^^pir^f  pi»eti.  Rich.,  Sjn.  1839,  SOS. 
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eait&Bopt  (Baird),  LeO. 

F^&udo9tomaca$tanop$,  Bd.,  Stansbury^s  Rep.  G.  S.  L.  1852,  818. — Aud. 

A  Bach.,  Q.  N.  A.  iii.  1854,  804. 
0€^my$  e€Utanop8^  Bd.,  these  Proceedings,  1852,  163  ;  Baird,  M.  N.  A. 

1857,  381  ;  P.  R.  R.  Rep.  z.  1859,  Gunnison  &  Beckwith's  Route, 

mammals,  8,  pi.  10,  f.  2. 
Oeam^i  elarkii,  Baird,  these  Proceedings,  1865,  382 ;  M.  N.  A.  1857, 

883,  pi.  50,  figs.  a-g. 
CkeMtnutfaeed  and  Pecoi  OopheVy  Baird,  11.  co. 

Diag.  Superior  incisors  with  a  single  median  groove  exactly 
Insectiog  the  face  of  the  tooth.  Forefeet  shorter  or  not  longer 
tlian  the  hinder.  Color  pale  yellowish-brown  above,  inclining 
Bore  or  less  to  dull  chestnut  anteriorly,  whitish  below ;  size  of 
O.  hursariusj  or  rather  less.    Fur  soil,  as  usual  in  the  genus. 

Hob.    Texas  and  New  Mexico. 

i.  0— yi  BittdeaBiu  (Lieht),  Le  0. 

A$eoiny$  mexieanuBy  Licht.,  Abh.  Acad.  Wiss.  Berl.  1827,  113. 

Saecophorus  mexteanusy  Fisch.,  Syn.  1829,  805. 

Qeomy$  mexieawa$,  Le  C,  these  Proceedings,  1852, 160. — Baird,  M.  N. 

A.  1857,  387. 
Puudoitoma  {Oeomys)  mexicanay  Aud.  &  Bach.,  Q.  N.  A.  iii.  1^54, 809. 
Oeomy$  (Saeeophorus)  mexieanuSy  Gieb.,  Sang.  1855,  529. 
f  Tucan  of  Hernandez. — Tu<^a  or  ^Tuea,  Mexican. 

Diag.  Superior  incisors  bisected  by  a  single  median  groove  (as 
in  casianops^  which  is  very  different  in  color).  Coloration  and 
general  appearance  of  O.  bursarius  (which  has  bisulcate  incisors). 
Far  soft  and  sleek  (as  in  other  species  of  the  genus  excepting  O. 
hispidus).  Averaging  much  larger  than  either  of  the  United 
States  species  (about  equalling  O,  hispidus)^  with  proportionally 
imaller  pouches  and  hands,  and  weaker  claws.  Tail  and  feet 
hairy  (as  is  usual  in  the  genus,  not  as  in  (7.  tuza  or  O.  hispidus). 

Hab.  Mexico.     (Limits  of  its  distribution  not  known.) 

S.  Qwomfu  hifpidns,  Le  C. 

Oeomys  hi$pidu»y  Le  C,  these  Proceedings,  1852, 158. — Baird,  M.  N.  A. 

1857,  386,  pi.  22,  f.  4  a-d. 
Puudostoma  {Oeomy$)  hupiduBy  And.  &  Bach.,  Q.  N.  A.  iii.  1854, 

806. 
8aecophoru$  gu<iehily^  CJray,  P.  Z.  S.  xi.  1848,  79  (Cohan,  Centr.  Am. ; 

deter,  nulla. ).~Gerr.,  Cat  Bones  Br.  Mus.  1862,  228. 

*  I  do  not  find  that  this  species,  named  in  1843,  was  ever  described. 
Ileiiring  to  find  oat  what  it  was,  I  wrote  to  Mr.  R.  B.  Sharpe  of  the  BriUsh 
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IHay.  iv^tioT  incisors  with  t,  single  strong  deep  groove  lying 
wbotlj  in  the  inner  bslf  of  the  tootb.  Tail  and  bind  feet  naked 
or  nearly  so.  Forcreet,  inclading  clavs,  decidedly  shorter  than 
the  hind  feet.  Ponchea  moderate,  reaching  scarcely  or  not  beyond 
U>e  be«<L  Pelage  peculiarly  stiff,  harsh,  coarse  and  nearly  luBtre- 
leas.  Color  nniform  dull  chocolate-brown,  merely  pater  below. 
Of  largest  size;  upward  of  a  foot  long;  tail  only  about  3  inches; 
sole  of  bind  foot  1.66. 

Hub.     Parta  of  Mexico,  and  Central  America. 

n.  0«B>  THOXOMTB,  Hiiim. 

Orpetamft,  pi.,  Ejd.  and  Gerr.,  Hag.  Zool.  t1.  IBSe,  38. 
TloDkAHiy*,  Haxim.,  N.  Act.  Ac.  C.  L.  lix.  1889,  SB3. 
In  addition  to  the  foregoing,  all  the  synonyms  of  Oeomye  {q.  v.) 
hare  been  applied  to  species  of  this  genus. 

It  is  impossible  to  diagnosticate  more  than  two  species  of  this 
genos.  The  expressions  used,  therefore,  to  distinguish  the  three 
intergrading  geographical  races  of  T.  talpoidf.a,  in  the  following 
analysis,  mast  be  anderstood  to  indicate  only  the  normal  average 
of  the  three  forms,  perfectly  intermediate  examples  of  each  of 
which  are  found. 

Analyna  of  Species. 

A.  Large ;  adults  at  least  ux  iDChes  long,  uauatlj  more.  Hind  fool 
an  inch  or  more  long.  Tidl  at  least  one-third  as  long  as  head  and 
body.  Above  brown,  reddish,  etc,  [  below  gray,  brown,  reddisli, 
elc.  (not  wliilej.     Kars  set  in  a  blackia 
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the  foot.  Rich  fulvous,  or  even  fawn-color,  similar  below  but 
paler,  variously  obscured  on  the  back  with  dusky  ;  tail  and  feet 
usually  dark  ;  face  and  mouth-parts  sooty-blackish,  strongly  con- 
trasting with  white  pouch  lining.  Southern  Interior  and  lower 
California.  c.  umbrinus, 

B.  Small ;  decidedly  less  than  six  inches  long.  Hind  foot  less  than 
an  inch,  fore  foot  still  less.  Tail  scarcely  one-fourth  as  long  as  head 
and  body.  Above,  pale  yellowish -gray,  with  a  shade  of  light 
brown ;  below,  entirely  white  ;  feet  and  tail  white.  Ears  minute, 
not  set  in  a  blackish  area ;  end  of  snout  blackish.  Bridger^s  Pass, 
R  Mts.  2.  CLU8IU8,  n.  9. 

1.  TkoHOmyt  talpoidat  (Rich.),  Baird. 

Orieetui  ialpoides,^  Rich.,  Zool.  Joum.  iii.  App.  1828,  518. 

Qeomys  (alpoides.  Rich.,  F.  B.  A.  i.  1829,  204. 

8accophoru$   talpoides,    Fisch.,    Syn.   1829,    588    (marked    ''388''). 

(Compiled.) 
Auomys  talpoidei,  Wagn.,  Suppl.  Schreb.  iil.  1848,  390.    (Compiled.) 
Pimtdoatoma  talpoides,  A.  and  B.,  Q.    N.  A.  iii.  1858,  43,   pi.  110. 

(Compiled. ) 
Oeomya  {Thomomys)  talpoides, Gieb.,  Saug.  1855,  530.     (Compiled.) 
Thomomyt  talpoidet,  Baird,  M.  N.  A.  1857,  408.     (Compi.ed.) 
Giomya  borealu,  "Rich.,"  Bach.,  Joum.  Phila.  Acad.  1839,  103. 
Ateomys  barealii,  Wagn.,  Suppl.  Schreb.  iii.  1848,  391.     (Compiled.) 
Saceophorus  borealia,  Oray,  List  Mamm.  Br.  Mus.  1843,  149.     (Mere 

mention.) 
PHudoftoma  borealU,  A.  and  B.,  Q.  N.  A.  iii.  1853,  198,  pi.  142. 
TKomomys  borealis,  Baird,  M.  N.  A.  1857,  396,  pi.  22,  figs.  2  a-e. 
Geomys  iownsendii,  Bach.,  Joum.  Phila.  Acad.  1839,  105. 
Aicomys  towntendii^  Wagn.,  Suppl.  Schreb.  iii.  1843,391.  (Compiled.) 
Thomomyi  rufe$cen%^  Maxim.,  N.  Act.  Ac.    C.  L.  xix.  1889,  383. — Bd. 

M.  N.  A.  1857,  397. 
Aicomys  rufeicens^  Wagn.,  Suppl.  SchreT).  iii.  1843,  887.     (Compiled.) 
Oeomys  rufesceiu,  Le  C,  these  Proceedings,  1852, 161. 
Geomyt  (TTiotnomyi)  rufescens^  Gieb.,  Saug.  1855,  530. 
Thomomyi  '' fulvui,''  Merr.,  U.  S.  Geol.  Surv.  Terr,  for  1872,  1873, 

665,  lap9u. 
"  Geomys  unt9ulea(u$^  Gray*  Mus.  Brit." 

Char,  mediocr.  Coloration  almost  exactly  like  that  of  the 
hoaae  rat,  Mus  decumanus  ;  sometimes  assuming  a  more  reddish 
phase,  occasionally  blackish-plumbeous ;  tail  and  feet  white,  and 

I  Although  this  name  is  of  frequent  occurrence  in  the  books,  no  author 
has  hitherto  identified  it ;  all  the  accounts  are  compiled.  The  only  advance 
apon  Richardson^s  original  description  is  Audubon's  figure  of  the  type  spe- 
cimen. 


I 
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much  of  the  chin,  throat,  and  breast  alio  vhite  in  irregular  patches, 
where  the  fur  is  white  to  the  base.  No  sooty  blackiah  about  the 
mouth-parts ;  no  obvious  distinction  in  color  between  the  poach 
and  its  surroundiDgs ;  no  strongly  pronounced  reddish-brown  on 
the  under  parts.  General  tone  of  coloration  not  decidedly  tawny. 
Ears  set  in  a  small  blackish  area.  Length  6-8  inches  ;  tail  3 
inches  or  less,  decidedly  leas  than  half  the  length  of  the  head  and 
body.  Fore  and  hind  feet,  claws  included,  approximately  equal 
to  each  other,  about  1.25 ;  longest  fore  claw  little  less  than  the 
length  of  the  rest  of  the  hand,  about  0.50. 

(Ob».  The  foregoing  are  the  average  subapecific  characters  of 
this  geographical  race  as  distinguished  from  the  next,  with  which 
it  intergrades.) 

Hab.  Supposed  to  occur  in  the  interior  of  North  America 
from  "  Hudson's  Bay"  to  the  "  Columbia  River,"  and  to  occupy 
about  the  northern  half  of  the  United  States  west  of  the  Mis- 
sissippi, exclusive  of  the  Pacific  coast  region — being  replaced 
there  by  2\  bulbivomg,  and  to  the  south  by  T.  umbrinua.  (Speci- 
mens examined  from  the  Assiniboine  country;  from  Selkirk  Set- 
tlement; from  Minnesota  westward  along  the  parallel  of  49'^  N. 
to  the  Rocky  Mountains;  and  Qrom  Idaho,  Wyoming,  Utah,  and 
Nevada.) 

la.  ThomoniTi  talpotdra  bnlbivsni  (Rioh.),  Csnu. 

Viplmioma  t   biMivoTum.   Rich.,  P.  B.   A.  L  1839,  306,  pi.  18  B. 
(Lettered  "  doagU^i.") 
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Char,  mediocr.  Coloration  stronger  than  in  the  foregoing — 
general  cast  reddish-brown,  lined  with  dusky  on  the  back,  the 
bead  usually  darker  than  the  rest  of  the  upper  parts ;  on  the  sides 
the  color  giving  way  to  a  clearer  tawny-brown,  which  also  occu- 
pies the  belly,  there  overlying  the  plumbeous  roots  of  the  hairs  as 
a  strong  wash.  Face  and  mouth  parts  dusky,  or  even  sooty, 
blackish,  contrasting  with  the  white  lining  of  the  cheek  pouches. 
No  pure  white  on  the  under  parts.  Tail  and  feet  usually  incom- 
pletely whitish,  or  quite  dusky.  If  anything,  averaging  rather 
larger  than  true  talpoidea.  Hand  rather  shorter  than  the  foot, 
owing  to  less  development  of  the  claws,  the  longest  of  which  is 
only  about  0.40  long. 

Hah,  Pacitic  slopes  and  coast  of  the  United  States  from  Washing- 
ton Territory  to  Southern  California.  In  the  north  shades  directly 
through  *'  douglasiV  into  typical  talpoidei*^  and  in  the  opposite 
direction  intergrades  completely  with  nmbrinuis. 

U,  Thomomyi  Ulpoidei  umbrinui  (Rich.).  Cones. 

G(tnny$  umbrinm.  Rich.,  P.  B.  A.  i.  1829,  202.     ('* Louisiana/') 
A*comy$  nmbrinun^  Wagn.,  Suppl.  Schreb.  iii.  1848,  389.  (Compiled.) 
P$€udo«toin(i  umbrinus,  A.  &  B.,  Q.  N.  A.  iii.  1854,  307.     (Compiled.) 
Gtomyn  {Thomomyt)  umbrinui^  Gieb.,  Saug.  1855,  530.     (Compiled.) 
ThomomyM  umbnnun,  Bd.,  M.  N.  A.  1857,  399. 
Gfomysfuhun,  Woodh.,  these  Proceedings,  1852,  201. 
Pne'itlontomn  {Geomyi) fultu9y  A.  &  B.,  Q.  N.  A.  iii.  1854,  300.     (Com- 

pil«d. ) 
Th'^fdowytfulvuM,  Bd.,  M.  N.  A.  1855,  402. 

Char,  mediocr.  Averaging  decidedly  smaller  than  either  of  the 
foregoing.  Length  of  head  and  body  little  over  six  inches.  Fore- 
feet averaging  decidedly  less  than  the  hind  feet;  longest  claw 
oftener  under  than  over  0.40.  Color  varying  from  a  nearly  uni- 
form rich  fulvous,  or  even  intense  reddish-chestnut,  to  various 
tawnj'-brown  shades,  with  or  without  a  blackish  dorsal  area. 
Belly  usually  merely  a  paler  shade  of  the  color  of  the  upper  parts, 
or  much  as  described  under  bulbivorus.  Occasionally  quite  gray, 
as  a  typical  talpoides.  (Varies  also  to  a  lustrous  coal-black  all 
orer.)  Mouth  parts  and  often  whole  face  blackish,  except  some- 
times just  around  the  mouth,  sharply  contrasting  with  pure  white 
lining  of  the  |>oache8.     Tail  usually  not  white. 

Hab.  S.  Colorado,  S.  Utah,  S.  Nevada,  W.  Texas,  all  of  New 
Mexico,  Arizona,  and  Lower  California  to  Cape  St.  Luciis.    South- 
ward extension  into  Mexico  undetermined.    ^^  Louisiana." 
10 
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S-  TkaaoBji  alasUa.'  Cosm,  n.  t. 

Char.  Sfjtc.  Smallest  known  species  or  the  genus ;  length  of  sn 
adalt  7  aboot5  inches.  Feet  remarkably  small ;  Bole0.15;  palm, 
iDc-ln<lmg  longest  claw,  0.S5.  Fore-claws  small,  little  curved,  the 
longest  under  0.30.  Tail  extremely  short;  under  1.50  in  length 
tram  the  true  base,  and  little  over  l.UO  ttoia  the  end  of  the  conical 
enlargement  at  base,  the  scant-haired  portion  being  thus  less  than 
one-fourth  of  the  total  length  of  head  and  body.  Kars  minute. 
Color  above  pale  y ellowish^ray,  with  a  slight  brown  shade,  the 
fur  plumbeoos  at  t>ase  as  asual.  Below,  nearly  pure  white  to  the 
very  base  of  the  for.  No  dark  auricular  area.  Feet  and  tail 
white.    Extremity  of  snout  blackish. 

Bab.  Type  No^  3051,  Mus.  Smiths.  Inst.,  Bridger's  Pass,  Rocky 
Mounuins,  July  21,  LS57,  Dr.  W.  A.  Hammond. 

■  Nantr  fivra  in  allorion  lo  the  characteriitie  haUt  of  animals  of  this 
bmUj.  of  jrfnffing  op  the  enirance*  to  iheir  sulrterraDean  tunnels. 
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BS8CBIPTI0K8  OF  A  KEW  FOSSIL  SHELL  FBOM  PEBU. 

BY  T.  A.  CONRAD. 

OSTREA,  Lin. 

a  MllMto,  PI.  22.  fig.  1. 

Saborbicular,  compressed,  profoundly  and  equally  plicated  on 
both  valves;  folds  rounded,  wide,  elevated,  about  8  in  number; 
opper  valve  concave  on  the  umbo,  entire  towards  the  apex,  eon- 
oentric  lines  thick  and  pi-ominent. 

Locality. — ^^  This  shell  was  picked  up  at  the  confluence  of  the 
Pachitea  and  Pichis  rivers,  which  flow  through  the  Paiupa  del 
Sacramento  in  Eastern  Peru."     Dr.  Gait. 

Having  seen  one  specimen  only,  it  may  be  found  to  vary  in  the 
number  of  ribs. 

Dr.  Gait  brought  this  fine  specimen  from  Peru  and  presented 
it  to  the  Academy  of  Natural  Sciences. 

It  probably  comes  from  the  Pebas  group. 

ACICULA  ?  Risso. 

A. PI.  22.  fig.  2. 


This  appears  to  be  a  young  shell  allied  to  the  Glandina  forms. 
At  there  is  one  specimen  only,  and  that  very  young,  I  am  unable 
to  state  whether  it  be  uudcscribed  or  not.  Prof.  Orton  found  it 
at  TUla  Bella. 
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BY  W.  O.  BINNET. 

In  hi<t  work  on  tli«  "  Terrestrial  Air-I>reatliing  Mollusks  of  the 
Ciiit^d  -StAles."  my  father  ptii<l  greitt  attention  to  thejanrs  and 
liTi^aal  tnembnne^  Bguring  those  of  all  the  species  which  he  could 
oh:ain.  In  continuing  my  father's  labors  on  the  same  subject,  I 
bare  de-cribed  and  figured  those  of  many  other  species.  Thus,  in 
a  certain  sense,  it  may  lie  said  that  a  great  deal  is  known  of  these 
organs  in  onr  land  shells.  Unfortunately,  however,  these  figures 
and  descrifitioDS  hare  become  of  comparatively  little  value  now 
that  the  Modyof  this  subject  has  assumed  such  importance.  They 
do  no;  fire  in  snfficient  detail  the  character  of  the  individual  teeth, 
howcTi-r  correct  an  idea  they  maj-  give  of  the  general  arrangement 
oTlTit  :<:«ih  u)inn  the  membrane.  I  have,  therefore,  been  induced 
to  review  the  whole  subject,  and  prcxent  it  in  a  manner  which  will 
(«  of  v^'.-jc  as  throwing  light  upon  classification. 

Tbe  f 'llowins  pj^es  contain  the  result  of  my  re^exa  mi  nation  of 
the  l:r.c'ia'.  membranes  collected  by  me  during  the  last  thirty  years. 
I  regret  '.bat  the  collection  ie  not  more  perfect,  but  there  seems 
i::;:e  chance  of  my  making  it  more  so,  especially  as  to  the  rarer 
acd  m^T^  :[iaccessihle  species.     I  hare  decided,  therefore,  to  pub- 
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eye  the  two  organs  here  treatoil  of.  Above  the  external  oiieinng 
of  the  mouth,  through  the  transparent  tissue  of  the  head,  is  seen 
a  small,  arched,  reddish,  free  instrument,  which  appears  to  rise 
and  fall  as  if  used  in  cutting  off  morsels  of  food.     This  is  the  jaw. 

On  the  floor  of  the  mouth  is  the  lingual  membrane,  occupying 
about  the  position  of  the  human  tongue.  Its  color  is  too  nearly 
the  same  as  that  of  the  head  to  afford  any  strong  contrast,  but, 
with  close  attention,  it  will  be  detected  by  its  glisteuing  silvery 
appearance,  as  it  works  backward  and  forward. 

The  use  of  the  tongue  seems  to  be  to  rasp  the  food  and  also  to 
force  it  back  into  the  oesophagus. 

More  detailed  description,  fully  illustrated  by  figures,  of  the 
position  of  these  two  organs,  will  be  found  in  the  chapters  on 
Special  Anatomy  in  the  first  volume  of  the  ^'  Terrestrial  Air-breath- 
ing Mollusks  of  the  United  States." 

Method  of  Extraction. 

On  opening  the  head  of  Helix  thyroides  from  above,  one  readily 
notices  at  the  extreme  anterior  part,  close  against  the  outer  integu- 
ment, a  prominent  oval  body.  This  is  called  the  buccal  mass.  It 
is  easily  cut  away  from  the  animal,  and  will  be  found  to  contain 
both  jaw  and  lingual  membrane.  They  can  be  removed  by  fine 
scissors  or  knives  from  the  buccal  mass  in  the  larger  species,  but 
in  the  smaller  species,  the  method  usually  employed  is  putting 
the  whole  buccal  mass  in  a  watch  crystal  full  of  a  strong  solution 
of  caustic  potash.  Allowing  it  to  remain  for  several  hours,  the 
potash  will  destroy  all  of  the  buccal  mass,  and  leave  the  jaw  and 
lingual  membrane  perfectly  clean  and  ready  for  examination. 
They  remain  attached,  if  the  solution  is  not  too  strong,  showing 
a  connection  l>etween  the  two.  They  must  first  be  well  rinsed  in 
clean  water,  in  another  watch  crystal,  before  examination.  Another 
more  expeditious  process  is  to  place  the  whole  buccal  mass  in  a 
test-tube,  with  the  solution  of  potash,  and  boil  it  for  a  few  seconds 
over  a  spirit  lamp.  Pouring  the  contents  of  the  test-tul)e  into  a 
watch  crystal,  the  lingual  membrane  attached  to  the  jaw  will  be 
readily  seen  b}*  a  pocket  lens.  If  the  species  be  ver}*  small,  as 
Faluta  striaiella  for  instance,  its  whole  body  may  be  thrown  into 
the  solution.  Still  more  minute  species,  as  Zonifes  milium  for 
^tanoe,  may  be  treated  in  this  way :  crush  the  whole  shell  between 
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two  2l.i4'4  ^lilies.  wa«b  away  the  pni-ticlca  of  the  broken  shell  in  a 
few  drop-*  of  wat^r,  still  keeping  the  IkhIj'  of  the  animal  on  the 
sliile :  when  clean,  drop  on  it  the  caustic  potash  and  boil  it  by 
holding  Eti«  slide  it«elf  over  the  spirit  lamp. 

On  Modntino. 

For  the  purpose  of  examination,  the  jaw  and  lingual  membrane 
may  be  simph-  mounted  in  water  and  covered  with  thin  glass. 
One  must  be  sure  to  spread  out  the  lingual  membrane,  not  have  its 
upper  side  down,  and  it  will  be  well  to  cut  it  transversely  in 
several  places,  as  the  teeth  are  beautifully  shown,  and  often  stand 
detached,  on  the  edges  of  tlie  cut. 

For  preservation  for  future  study  I  hesitate  to  i-ecommend  any 
process,  aa  I  know  of  none  which  baa  been  tried  for  a  sutHciently 
long  time.  I  have  myself  lost  many  specimens  by  imperfect  mount- 
ing. Canada  balsam,  formerly  used,  ruins  the  membrane  by  render- 
ing it  too  transparent.  The  glycerine  mounting  fluids,  now  in  use, 
certainly  preserve  a  membrane  for  several  years,  but  they  have 
not  been  tried  many  years. 

On  the  Jaw. 

The  jaw  and  lingual  membrane,  having  been  mounted,  must  now 
under  the  microscojje. 
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Burfaceof  the  jaw  only,  or  on  both  anterior  and  posterior  surfaces. 
They  are  distant,  narrow,  stout,  few  (fig.  8) ;  or  crowded,  broad, 
stout,  and  numerous  (fig.  14).  Their  number  is  within  certain 
limits  inconstant  in  the  same  species.  They  sometimes  are  very 
broad,  and  seem  like  separate  plates  soldered  to  the  anterior  sur- 
face of  the  jaw,  or  to  be  formed  by  a  folding  of  the  jaw  upon  itself 
(fig.  12).  When  this  appearance  of  folding  into  plates  is  given, 
it  will  generally  be  found  that  the  plait-like  sections  are  actually 
separated  by  distinct,  but  delicate  ribs.  When  this  form  of  ribs 
is  found,  they  are  either  vertical  or  inclined  obliquely  towards  the 
median  line  of  the  jaw.  Sometimes  this  last  arrangement  is  de- 
velo)>ed  to  such  a  degree  that  the  delicate  ribs  meet  before  reach- 
ing the  bottom  of  the  jaw,  and  a  triangular  compartment  is  left 
at  the  upi)er  centre  of  the  jaw,  its  base  being  upward  (fig.  p.  ). 
This  form  of  jaw  is  usually  thin  and  membranous. 

When  the  jaw  is  striated  and  not  ribbed,  the  striae  are  vertical, 
or  they  converge  towards  the  median  line  (fig.  p.  ).  There  are 
often  transverse  striae  also,  and  transverse  lines  of  re-enforcement 
(pi.  XVI.,  fig.  3). 

The  upper  margin  of  the  jaw  is  often  extended  into  a  stout 
membranous  attachment,  apparently  of  the  same  material  and 
consistency  as  the  jaw  itself,  and  showing  the  same  continuity  of 
structure  by  the  striae  of  the  jaw  extending  into  it  without  inter- 
ruption. This  is  not  the  accessory  quadrate  plate  mentioned 
above. 

The  jaw  is  found  in  every  degree  of  consistency,  from  very 
thick  to  quite  membranous  and  almost  transparent. 

The  cutting  margin  of  the  jaw  is  smooth,  crenellated,  or  den- 
ticulated. It  is  simply  concave,  or  furnished  with  a  more  or  less 
developed  beak-like  median  projection. 

In  shape  the  jaw  ranges  from  scarcely  arcuate,  long,  low,  to 
horseshoe-shaped,  short,  high. 

It  will  l)e  seen  below  that  these  peculiarities  of  the  jaw,  taken 
in  connection  with  the  characters  of  the  lingual  membrane,  api>ear 
to  furnish  reliable  characters  for  classification. 
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The  LixouAL  Membrane. 

In  filaoinz  the  linzual  membrane  tinder  the  microscope,  we  at 
oiic«  p«ro«ive  that  it  is  (at  least  in  most  of  our  genera)  a  long,' 
narTr>w.  ribbon-like  organ,  whose  whole  surface  is  covered  with 
Dam«-roa>  «ma1l  tootti-Iike  processes,  whose  reflected  apices  are 
poin'^.  tb«  points  directed  towards  the  oesophagus,  to  which,  as 
stated  s'lore.  they  serre  to  more  the  towh  aa  well  aa  to  perform 
a  ra^p-Iike  mastication.  These  teeth  are  arranged  in  two  seriea 
of  rows,  one  running  longitudinally,  the  other  trausrersely. 

On  carefal  examination  it  will  l)e  seen  that  all  the  teeth  of  each 
^acr«^«!v«  iongttndinal  row  afe  of  the  same  form,'  but  that  there 
art  ««TeraI  £ype«  of  teeth  in  the  different  parts  of  each  transverse 
^>w.  Tbrit«  of  these  types  are  foantl.  the  central  tooth,  tlie  teeth 
on  ehber  side  of  the  central,  called  laterals,  and  the  teeth  extend- 
ing from  the  laterals  to  the  outer  margins  of  the  membrane,  called 
maryi'.aU.  The  change  from  the  single  central  to  tlie  laterals  is 
usually  abmp;.  but  from  the  laterals  to  the  marginals  it  is  usoatty 
grsiJual.  so  that  there  are  several  teeth  intermediate  between  the 
two.  which  may  be  called  transition  teeth.  The  transverse  rows 
of  Uretb  are  similar  on  each  side  of  the  central  tooth,  so  that  it  is 
Eci«3$ary  l-j  fizure  only  one-half  of  one  transverse  row  witb  its 
ceairal  lootb  to  give  an  idea  of  the  whole  transverse  row,  or 
i:ide«>.I.  of  :!ii-  whole  membrane,  aa  all  the  longitudinal  rows,  as 
state-i  al-ore.  have  similar  teeth. 
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23 — 1 — 23  teeth,  that  is,  23  teeth  on  each  side  of  the  central  tooth, 
making  47  teeth  in  the  entire  transverse  row. 

The  characters  of  the  individual  teeth  vary  greatly  in  the 
various  genera,  especially  in  some  of  the  genera  foreign  to  our 
limits.  Id  most  cases,  however,  there  are  two  distinct  types  of 
teeth,  the  quadrate  and  aculeate.  The  former  is  shown  in  pi.  III., 
fig.  12,  a,  6,  c,  (f,  is  the  portion  of  the  tooth  which  rests  upon  the 
membrane ;  I  have  called  it  the  base  of  attachment.  It  varies  in 
its  proportional  length,  and  in  the  greater  or  less  expansion  of 
the  lower*  lateral  angles.  The  upper  margin  of  this  base  of  at- 
tachment is  broadly  reflected ;  e  marks  the  reflected  portion,  which 
I  term  the  refiaction.  It  is  usually  tricuspid,  the  median  cusp  h 
being  much  longer  than  the  side  cusps  ff.  These  last  are  sub- 
obsolete  in  the  species  figured,  but  in  figure  7  a  of  the  same  plate 
these  side  cusps  are  more  fully  developed.  All  the  cusps  are  in 
most  cases  surmounted  by  distinct  cutting  points ;  %  is  the  median 
cutting  point,  g  g  the  side  cutting  points.  These  cutting  points 
are  not  always  present  on  the  side  cusps,  and,  even  when  present, 
are  sometimes  not  readil}'  detected.  Indeed,  this  is  the  most  diffi- 
cult point  of  study  of  the  whole  membrane.  The  cusps  and  cut- 
ting points  vary  in  development  in  the  various  species,  and  some- 
what so  in  different  portions  of  the  same  membrane. 

The  other  type  of  tooth  (pi.  XVII.,  fig.  3  6),  which  I  call  acu- 
leate^ ditfers  in  not  having  a  quadrate  base  of  attachment,  but 
usually  one  of  a  somewhat  sole-like  form.  Its  upper  margin  is 
not  reflecteil,  but  from  its  whole  surface  springs  a  single  large 
catting  point,  usually  thorn-shaped,  but  sometimes  more  spine- 
shaped.  The  apex  of  the  cutting  point  is  sometimes  bifid,  or  even 
trifid,  even  in  the  same  genus. 

Of  these  two  types,  quadrate  and  aculeate  are  all  the  teeth  now 
known.  Of  the  quadrate  type  many  and  dissimilar  forms  are 
known,  but  all  have  the  quadrate  base  of  attachment. 

The  characteristics  of  central,  lateral,  and  marginal  teeth  are 
given  under  each  genus  or  subgenus. 

■  I  use  the  term  upper  and  lovoer  to  describe  the  figure  I  give  of  the 
baw  of  atuchment.  More  properly  I  should  say  po»terior  and  anterior  to 
describe  their  position  on  the  membrane. 


I 
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On  Clasbificatiok. 

The  characters  of  the  jaw,  combined  with  those  of  the  lingaal 
membrane,  furnish  reliable  bases  of  classification.  They  have 
been  considered  of  various  weight  by  different  writers.  I  here 
propose  to  treat  them  as  guides  only  to  the  greater  division  of  the 
Pulmonata.'  In  grouping  the  vnrious  genera  it  will  bo  necessary 
to  include  all,  both  American  and  foreign  to  America,  in  order  to 
proijcrly  appreciate  the  value  of  tliis  grouping. 

Taking,  therefore,  tlic  whole  Hciies  of  known  terrestrial  Pulmo- 
nata, the  flret  grand  division  is  baaed  on  the  presence  or  absence 
of  a  jaw.  Of  the  former  are  tlie  following:  Tealacella'  Daude- 
bardia^  Slreptaxig,'  Bhyltda,'  Diplomphahs,*  Slrt^belia  V  Glan- 
dina*  Peleniaf  SpiraxiaV'  Slreptoslyta"  SaveniaV  Strepulot- 
tele"  CxliaxiaV^  Oonospira,'^  Gibbua?"  Unnea." 

All  tlie  above  have  aculeate  marginal  teeth;  the  lateral  teeth 
are  always  absent;  the  centrals  in  some  of  the  genera. 

The  following  genera  have  quadrate  marginal  teeth:  Onchi- 
dtum,"*  Onckidella,'*  Peronia^  BuchananiaV 

'  I  mu»l  uol  be  anderstnod  to  propose  a  Bystem  of  claMlflcalion.  I  merelj 
place  tbe  genera  into  certain  groups,  independent  of  their  divlsiODB  into 
famitips. 

'  Hej-nemaDD,  Halak.  Blatl.  X.,  pi.  II.,  flg.  5. 

*  OoldfuM  verb.  Naturh.  Vercins  der  preuss.  Rbeiul.  und  WutphaleDB, 
13tli  year,  ISSO,  pi.  VI.,  fl(t.  e.  «'. 
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The  second  grand  division  contains  tliose  genera  having  a  Jani 
In  this  division  also  we  find  some  genera  with  aculeate,  and  som 
with  quadrate,  marginal  teeth. 

Of  the  former  are :  Limax^  Ibycus^^  Parmacella^  Tennentia 
MariellaP  Parmarionf  Dendrolimax^^  PhosphoraxP  Urocyclus'i 
[I  know  nothing  of  the  position  of  Otkelosoma^  Aspidorus^  ant 
other  problematical  genera.]  Vitrina^^^  Vitrinoidea^^  Vitrinopsis^ 
Naninoj^*  and  all  the  genera  now  recognized  in  its  disentegratior 
Stenopus^^*  Vitrinoconus^^  Macrocyclis^*  Zonites}'* 

The  following  genera  have  quadrate  marginal  teeth.  They  ma; 
be  readily  grouped  by  the  character  of  their  jaw,  which  is  eithe 
in  one  single  piece,  in  one  single  piece  with  an  accessory  uppe 
qoadratc  piece,  or  in  numerous  pieces. 

Those  whose  jaw  is  in  one  single  piece  may  again  be  subdividet 
into  several  groups  based  on  the  absence,  presence,  and  peculiar! 
ties  of  the  ribs  on  their  jaw.  This  division,  however,  is  unsatit 
factory,  as  these  characters  are  not  always  well  marked. 

(a)  Jaw  without  ribs:  Philomycus^^^  ParmellaV^  Oopelta^^  Ana 
derus^^  Sagda^"  Patulaj^  Polymita^^*  Hemitrockus^^  Eelicodiscus. 

•  Bee  this  paper. 

'  Heynemann,  Malak.  Blatt.  X.  142,  pi.  I.,  fig.  3. 

•  Semper,  Phil.  Archipell.  90. 

•  Semper,  1.  c.  1,  pi.  VI.,  fig.  17.  •  lb.  12. 

•  lb.  9,  pi.  VI.,  fig.  16. 

'  Heynemann,  Malak.  Blatt.  XV.,  pi.  I.,  fig.  1. 

•  Jaw  and  tongue  not  known. 

'  Heynemann,  Malak.  Blatt.  1866,  70,  pi.  XI.,  as  Parmarion  flavesceM. 

"  See  this  paper. 

"  Semper,  1.  c.  85,  pi.  IX.,  fig.  83. 

««  Ibid.  86,  pi.  XI.,  fig.  26.  «  Ibid. 

«•  Bland,  Ann.  Lye.  N.  H.  of  N.  Y.,  VIII.,  158,  fig. 

'*  Semper,  1  c,  91,  pi.  XL,  fig.  27. 

**  See  this  paper.  ^  See  this  paper. 

*  See  this  paper. 

*  Jaw  and  Ungual  dentition  unknown. 

*  Heynemann,  Malk.  Blatt.  XIV.,  pi.  I.,  2. 

■  Heynemann,  Malk.  Blatt.  X.,  188,  pi.  I.,  fig.  1. 

*  Bland  and  Bhciney,  Am.  Joum.  Conch.  VI.,  177. 
^  See  this  paper. 

»  Bhmd  and  Binney,  Ann.  Lye.  N.  H.  of  N.  Y.,  X., 841,  pi.  XVI.,  fig.  1. 

*  See  this  paper.  "  See  this  pHp.T. 
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AcamiM,  Oorilla,  Caryodet.  Panda,  LabyritUhus,  Caracotliu,^ 
Leurochroa,^  C'jutKopnUf  Plagioptycka,'  Leptoloma^  Anoatoma^ 
Anrmi'imeUaP  Tomigerusl  Boysiaf  Plectoatomaf  Hypuf.luBto- 
ma  r  Achutinella^  Claugilia,"'  Slenogyra"  Slropkia,"  BuUminus,^ 
BaUaJ'  Puf/a,'*  Vertigo,"  Feruseacia,"  CKcihanella,"  Oeontilbia  ? 
Azecaf  TomalellaV*  ZonpeumJ*  Holospira"  Eucalodiuni"  Ctelo- 
cenlrum,"  LUkolig,''  Bfiodea.  Megaapira^  Limicolaria,*  but  one 
fipecies  has  a  ribbe<I  jaw,  Achaiina,"  Pstudachatina  f  Perideriat 
C'olumna  f*  Bulimua  as  now  constituted  has  various  forms  of  jaw. 
(6)  Jaw  with  decided  stout  ribs:  Arion,  Ariolimax,  Prophy- 
eaon.  Palli/era,  Veronicella,  Binneia,  Semphillia,  Helix,'*  Geomo- 
lacue^'  Leloumexia,"  Peltella,"  Xanthonyx,"  Simpulopnus,"  Pfeif- 

'  Sec  Semper,  1.  c.  No  doubt  other  genera  of  diBlntegrated  Helix  will  be 
found  to  be  grouped  bere.  I  propose  at  present  to  remove  from  Utlix  all 
the  specieB  not  Laying  ribi  upon  their  Jaw, 

'  Bland  and  Blnney,  Ann.  Lye,  Nal.  Hist,  of  N,  Y.,  X.,  820. 

•  Bland  and  Binney,  Ann.  Lye.  K.  H.  of  N.  Y.,  IX. 

•  Proc.  Ac.  Sat.  Sc.  Phila.  1874,  58.  •  Ibid.  58. 

•  Journ.  do  Concli.,  XIX.,  361,  pi.  XL,  flg.  4. 
I  Jaw  and  dentition  unknown. 

•  Jaw  and  dentition  unknown. 

•  Bland  and  Binney,  Ann.  Cyc.  S.  H,  of  N.  Y.,  X.,  835,  pi.  XV.,  llga, 
6,  7. 

>*  Troschel,  Hoquin-Tandon,  Lebinann,  etc. 

"  See  this  paper.  "  See  this  pap^r. 

"  But  some  apeciea  have  riba.     See  Moqnin-Tandon,  Lehmann,  etc. 
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feria^  Berendtia^  and,  as  stated  above,  some  species  now  included 
in  Bulimug^  Cochlostyla^  Bulimimts^  Limicolaria. 

(c)  Jaw  with  separate,  delicate  ribs,  usually  running  obliquely 
towards  the  centre:  OkoHs^  Amphihulima*  Bulimulus^  Cylin- 
drella^  Macroceramus^  Pineria^  Parlula? 

The  genera  whose  jaw  is  in  one  piece  with  an  accessory  quad- 
rate piece  are  Succinea^^  Omalonyxf  Uyalimax^^^  Aihoravophorus?^ 

The  genera  whose  jaw  is  in  separate  pieces  are  Orthalicus^ 
Liguus^  and  Punctum}'^  I  have  arranged  the  American  genera  in 
the  same  manner  in  the  following  pages. 
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•  Crosse  and  Fischer,  Joum.  de  Conch.  1870,  pi.  V.,  fig.  11,  12. 
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"  Bergh,  verb.  kais.  koenig.  zoolog.  botan.  Gesell.  in  Wien.  XX.  844,  pi. 
XII.,  fig.  2,  4,  5.  "  Sec  this  paper. 
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OoLDFUGS.  Yerzeicbniss  der  bis  jetzt  in  der  Rheinprorinz  und 
Westpbnleii  beobacliteten  Lanil-  und  Wasser-Mollusken,  nebst 
kiirzcn  Bemerbrengen  iiber  dereti  Ziingen,  Krefcr,  und  Liebesfeile. 
From  Verb  and  lungen  der  natualiistorisuhen  Vereins  der  preugfii- 
scben  Rheinlande  und  Westphalciis.     13  Jahrgang.    Bonn,  1856. 

Semper  Landmollusken.  lleiBen  in  Arehipel  der  Pliilippinen. 
Wiesbaden,  1873. 

Heynemann.  Einige  Miltkeilungen  iiber  Scbncckeuzungea 
mit  liesenclcrer  Beachtung  der  Gattung  Limax.  From  Malako- 
zoologisclier  Blatter,  X.  1862. 

A'oN  Maktkns  Die  Heliceen  von  JoH.  Chbist.  Albebs.  Zweite 
Ausgabe.     Leipzig,  1860. 

These  are  the  principal  works  referred  to.  The  references  to 
shorter  papers  in  various  jjerioilicals  will  easily  be  understood. 

On  mt  Illustbations. 

I  have  endeavored  to  give  a  good  view  of  tbe  central,  lateral, 
and  uiargitial  teetli  of  each  sjKcies,  with  the  transition  teeth  of 
many  of  the  species.  Tbe  portion  of  the  membrane  chosen  is 
ditferent  in  the  various  s|)ecies  of  each  genus  or  subgenus,  in  order 
that  the  variations  in  the  form  and  development  of  cusps,  and 
cutting  points  may  be  shown.  Thus  on  pi.  III.  flg.  1,  b,  1  have 
selected  the  part  of  the  membrane  where  tbe  marginal  teeth  have 
a  very  blunt  cusp,  while  in  fig.  4,  b,  they  are  shown  much  more 
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On  THE  Value  of  the  Jaw  and  Lingual  Membrane  for  the 

PURPOSE  OF  Classification. 

It  is  conceded  by  all  recent  students  of  land  shells  that  for  the 
larger  divisions  the  presence  or  absence  of  a  jaw,  and  the  aculeate 
or  quadrate  form  of  marginal  teeth  arc  reliable  characters. 

The  characters  of  the  jaw  and  separate  teeth  of  the  lingual 
membrane  have  also  been  used  in  various  ways  for  grouping  the 
genera  into  families,  etc.,  and  even  of  grouping  species  into  genera. 
I  refrain  from  any  discussion  of  their  value  for  such  purposes, 
simply  because  I  believe  our  material  is  far  too  limited.  It  seems 
•8  if  I  can  better  employ  my  time  in  patiently  accumulating  new 
facts.  I  can,  however,  venture  to  say  that  the  character  of  the 
jaw  and  teeth  seems  to  be  more  constant  in  some  genera  than  in 
others.  It  appears,  for  instance,  that  in  some  genera  the  presence 
or  absence  of  lateral  teeth  is  not  a  generic  character,  though  in 
others  it  is. 

The  same  ma^*  be  said  of  the  presence  or  absence  of  side  cut- 
ting points  to  the  centrals  and  laterals,  and  the  greater  or  less 
development  of  their  side  cusps ;  also  in  the  bifurcation  or  non- 
bifurcation  of  the  cutting  point  of  aculeate  marginal  teeth. 

It  will,  I  believe,  be  proved  that  certain  genera  are  constantly 
characterized  by  peculiar  form  of  teeth,  while  others  have  a  con- 
siderable range  of  variation.  I  might,  perhaps,  add  that  when 
the  genus  is  numerous  in  species,  there  is  a  much  greater  chance 
of  finding  a  varying  dentition.  If  this  latter  proves  true,  we 
shall  be  obliged  to  concede  that  there  are  certain  types  of  teeth 
which  may  be  found  among  species  of  some  of  the  larger  genera, 
thoQgh  some  of  the  smaller  genera  are  much  more,  if  not  abso- 
lately,  restricted  to  one  single  type  of  dentition.  I  do  not  ven- 
tora  any  further  deductions  at  this  time. 

Before  closing  my  paper  I  must  return  thanks  to  my  many  cor- 
reapondents,  who  have  furnished  me  specimens  for  examination 
daring  many  years.  I  have  already  acknowledged  their  kindness 
irbSht  originally  describing  the  jaw  and  lingual  membrane  of  each 
•pedes  in  the  American  Journal  of  Gonchology,  the  Annals  of  the 
Lyeeom  of  Nataral  History  of  New  York,  and  the  Proceedings 
of  the  Academy  of  Nataral  Sciences  of  Philadelphia.    Most  of 
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those  papers'  were  published  in  connection  with  my  friend,  Mr. 
Bland,  without  wIiobg  aid  I  never  could  have  had  tlie  material  to 
study  lingual  dentition,  especially  in  the  interesting  forms  foreign 
to  the  United  States.  He  has  also  shown  great  interest  in  the 
progress  of  the  present  paper. 

Finally,  I  must  acknowledge  my  many  obligations  to  my  young 
friend,  Mr.  A.  Ten  Eyck  Lansing,  for  his  most  valuable  assist- 
ance in  tlic  preparation  of  my  paper.  His  observations  of  most 
of  the  lingual  membranes,  independent  of  my  own,  have  saved 
me  from  many  errors,  and  rendered  my  work  much  more  reliable. 

I  will  add  that  all  the  figures  in  the  plates  have  been  drawn  by 
my  own  hand  Trom  the  microscope  itself,  with  the  aid  of  the 
camera  lucida. 

BuRUNOTOs,  N.  J.,  Oct.  1874. 

A  complete  catalogue  of  the  species  found  in  North  America, 
from  the  extreme  north  to  the  Rio  Grande  and  to  San  Diego,  here 
follows.  An  account  of  their  geographical  distribution  has  been 
puliliahcd  by  me  in  the  Bulletin  of  the  Museum  of  Comparative 
Zoology,  vol.  iii.  So.  9,  Cambridge,  1873. 

The  sign  f  is  affixed  to  the  name  of  species  whose  jaw  and  lin- 
gual membrane  are  unknown. 
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InitM  eapaodM;  W.  e.  B. 

ftaligimoiiit,  0riff. 

frUbilit,  W.  O.  B. 

MdMU,  Pfr. 

Isrigatoi,  Pfr. 

d— iiiBi,  Binn. 

lignru,  8aj. 

iBttrtMCtai,  Binn. 
tmiliplmiiu,  Binn. 

iBorBAtm,  Say. 

■tmlpfeilit.  Blond. 

Slliotti,  R*df. 
t««riaoideiu,  Anth. 

••lUriu,  Mail. 
•     tWbitetji,  N«we. 

Bitidu,  Man. 

arbortni,  S  ij. 

▼iridolai,  Mke. 

imdentatai,  Sny. 

limaUliu,  Ward. 

mittttMiiliii,  Binn. 

lilinw,  Monw. 

BiiUMyaniu,  MorM. 

farreui,  Mone. 

teontpeetai,  Bland. 


Sonitei  exignai,  Stinip«on. 
teheninellai,  Dull. 

oapselU,  GId. 

falvui,  Drap. 
tFabrieU,  Beok. 

Ouadlaohi,  Pfr. 
IBtaanifi,  Bl. 

gulurii.  Say. 

tnppreiiai,  Say. 

laimodon,  Phillips. 

•ignifieani,  Bland. 

internm,  Say. 

mnltideatatiii,  Binn. 

Laniingi,  Bland. 
Vitrina  limpida,  Oonld. 

tAagelion,  Beck.  . 
Vitriiut  Pfeifferi,  Newo. 

•zilii,  Mor. 
limaz  maximal,  Lin. 

flavui,  Lin. 

agTMtii,  Mall. 

oampettris,  Binn. 

Hewitoni,  J.  O.  Cooper. 

IngerioUi,  W.  i}.  B. 


IIklicin^e. 


Patila  MliUrU,  S  ly. 
itrigMa,  Old. 
Otopsri,  W.  ().  B. 
HraipldlU,  Xewe. 
IdahoentU,  Newc. 
tHaydmi,  Oubb. 
altoraata.  Say. 
CHBbcrUndiana,  Lea. 
tttaaistriaU,  Binn. 
ptnfMtlTa,  Say. 
itrUtolU,  Anth. 
tpaapar,  Mor. 
tHoni,  Gabb 
•ittriMva,  Morse. 
tiMrutete,  Pfr. 
iTMtn^Pfr. 
BtaitrMhw  wUni,  Mkn. 
nNuMftena  CaroHiltnili,  Bote. 
tBtteififa  iMBari,  Pfr. 
II 


Holoipira  Ooldfniii,  Pfr 
Helieodiiout  lineatni,  Sny. 
Femssaeeia  inboylindrioa,  L 
Cieeilianella  aeionla,  Muil. 
Stanogyra  deooUata,  Linn. 
tabula,  Ptr. 
tootonoidei,  Ad. 
tgraeilUma.  Pfr. 
Papa  maieorvm,  Linn. 
tBlandi,  Mor#e. 
tHoppU,MUIl. 
tvarioloM,  Old. 
pantodOB,  Say. 
tdeeora,  Old. 
toorpalenta,  Morse. 
tSowaUi,  Newc. 
tCaliforaiaa,  Roweli. 
fallaz,  Say. 
tmodiea,  Old. 
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IFnpft  Arltonandi,  Gabb. 
thordMOM,  Oabb. 
tarmlfBTB.  S117. 
ttontTHta,  &aj. 
rnplaoU,  Snj. 
eottlMiia,  Sb;. 
tp«llaeld»,  Pfr. 
t1wnalU,Kor. 

Arian  htau,  uuil. 

tfnUoIaU*.  Qtd. 
ArioliBiftz  Calnmbi*D«iu,  Old. 

GsUfornieDi,  J.  O.  Cooper. 
HampliilU,  W.  0.  B. 
nigar,  J.  Q.  Coopar. 
Andeiioni,  J.  G.  Coopar. 
Prophjuoa  Eunphilll,  Bl.  and  Binn. 
Bitmalk  noUbllli,  J.  Q-  Cooper. 
Hamphlllla  glandnlan,  BJ.  and  Binn. 
PsUUara  doraalU,  Binn. 

WstherbTi,  W.  Q.  B. 
OanoitanLB  TaUil,  J.  0-  Conpar. 
Strobila  labjrlntkiok,  8»j. 
Hnbbudl,  BroWD. 
Folygyra  ftnilonlatft.  Say. 
iiTnlUaTk,  Shuiil. 
•BrUoimia,  Bid. 
tPoitalliauft,  Bid. 
•apiloa*,  Bar. 
t«Tar»,  8aj. 
vautroanU,  Pit. 


ToTtigD  Oonldi,  Binii.    ■ 

BoIlaalaa»,  Mora*. 
InUinu,  Old. 

Tantriaoaa,  Mona. 
talmplM,  Old. 
■trophia  iaoana,  Bion. 


FoljgTn  pnatnla,  Vir. 

tputnldlM,  Bid. 
laporina,  Sid. 
'olTBTMll*  poljnmlU,  Bid.  and  J.  O 

Coopar. 
■tanotrauft  apisoa^  Laa.  . 

tUbrou,  Bid. 
tBdg»rtMia,  Laa. 
Edvudal,  Bid. 
bubtgan,  Rrdf. 
F*r. 


Triodopili  pkllfate,  En;. 
obitriaU,  Say. 
•nraiak,  Ea;- 
inflaata,  Snj. 
Bngall,  Shnttl. 
tridanUU,  Say. 
Huitordiuuh  J.  0-  Cooper. 
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dentifMrm,  Binn. 
Boiacri,  Pfr. 
Wetktrbyi,  Bland. 
IhyroidM,  Sny. 
oUvM,  Say. 
ColvaUaaa,  Lea. 
DowniMBA,  Bid. 
tLawi,  Lewia. 
tjijnaa.  Say. 
MoMliaiia,  L«a. 
i«?ia,Gld.* 
profunda.  Say. 
Sayii,  BiBo. 
AtanthlBBlft  barptt.  Say. 
▼aUoBia  pulehella,  Mall. 
TrmtieiMU  bi^ia,  L. 

tmftMtBi,  P«no. 
BartaiU  Barlaadieriaiia,  Mor. 

griatola,  Pfr. 
Affl^a  Malit,  Gray, 
iflfaaata.  Old. 
tHiUabraadi,  Nawe. 
Ariaata  arrota,  Gld. 

TowAMndiaaa,  Lea.* 


Arioata  tudienlata,  Binn. 
Hiekliniana,  Lea. 
Ayratiana,  Newe. 
redimita,  W.  G.  Binn. 
tintarelia,  W.  G.  Binn. 
Xelletti,  Fba. 
Stearntiana,  Gabb. 
azarata,  Pfr. 
zmmaBtoia,  Gld. 
tCalifomiaaiit,  Lea. 
Carpentari,  New«. 
tKormoniua,  Pfr. 
aaquoioola,  J.  G.  Cooper. 
DiabloanaU,  J.  G.  Cooper. 
Traiki,  Newo. 
tDupatitboiiarii,  De«b. 
rafleiaeta,  Newo. 
facta,  Newe. 
tGabbi,  Newe. 
Olyptoitoma  Hewborrjaaa,  W.  G.  Blna. 
Xaparypba  Tryoai,  Newo. 
Taobea  bortaaiU,  MUll. 
Pomatia  aiparsa,  BIUII. 


CjUadralla  Poayaaa,  Pfr. 

tjigaaa,  Gld. 
tKaaroaaraaat  Kiaaeri,  Pfr. 

Oattai,  Pfr. 
tBmlimalat  maltUiatatoi,  Say. 

tDormaai,  W.  G.  B. 


tBalimalm  Xarialiani,  Pfr. 
tFloridaaai,  Pfr. 
tpatriareba,  W.  G.  B. 
altaraatut,  Say. 
tSebiedeaam,  Pfr. 
dealbatoi,  Say. 


ORTHALICINiG. 


Liffaat  fbaeiatai.  Mull. 
Ortbalieai  aebra,  Mali. 


Ortbalioai  aadatai,  Brug. 
Poaotam  aiiaatiiiimani,  Lea. 


SUCCININ^E. 


i 


Haydtai,  W.  G.  B. 
trataaa,  Lea. 

tfllimaai.  Bid. 

OTalia,  Gld.  not  Sey. 
tHifgiaii,  Bid. 
tHalaaaa,  Lea. 
tXoaroaiaaa,  Lea. 
tOrofTaaorif  Lea. 
tWUaaai^LMu 
tGaaandialia,  Old. 


tSuoeiaea  lutaola,  Gld. 

liaeaU,  W.  G.  Binn. 
ayara,  Sny. 
Btratablaaa,  Bid. 
tVoriUi,  Bid. 
taaroa.  Lea 
tOroialaadiea,  Beck, 
obliqaa,  Say. 
Tottaaiaaa,  Lea. 
eampMtrU,  Say. 


'  H,  MuOani  is  a  variety  of  this. 

*  U,  pii^ek^&ra^  Brown,  is  a  variety  of  this. 
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lansoiDH  Hawkinii,  Bid. 

tnutieanB.  Old 
ttnitalliftDft.  Lei, 


V«r«iuc«U&  FloridkiLK, 


)Bneelne»  OrtgoBnuU,  !«■. 
gffsM,  filiutn. 
tBolle^u,  FTr. 

VKHONICRLLID^. 
inn.  tV*roiifs*llft  oliTMM,  Stnio*. 


A.  Jnw  absrnl. 
Family  OLEACINID^. 

Qanna  aLAHDDTA,  6<hDm. 

Lingnal  membrBne  n&rrovr,  with  i-bcvron-shapeel  rowg  of  nnl 

form,  Kculente,  separated  tectb  ;  central  tootti  with  a.  loiig,  slemiut 


straigbt  base  of  attachment,  with  incurved  sides,  and  with  inferinr 
lateral  slightly  expanded  angles,  end  with  the  upper  margin  re- 
flected and  extended  into  n  long,  slender,  acutely  pointed  cnsp. 
There  are  no  lateral  teeth,  the  halance  of  the  membrane  being_ 
composed  of  marginal  teelb  of  tbe  pure  nculeato  form. 

Each  row  of  teeth  on  either  side  of  tbe  median  line  curves  fl 
backward,  with  the  teetli  rapidly  increasing  in  size  aa  they  f 
outwards,  and  then  forwards  as  tbe  teeth  grndiiuUy  again  beco 
smaller ;  giving  an  irreguUrly  L'rescentic  shape  to  the  hnlf  row  j 
teeth.  This  is  shown  particulnvly  in  01.  Atbergi  and  G.  ron 
less  BO  in  QLtrvncaia.  Tbe  central  tooth  was  overlooked  1 
VVyman,  Leidy,  and  other  of  the  earlier  investigntoi-s.     It  L 
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since  been  detected  in  01.  truncata^  rosea^  algira^  Sowerbyana^* 
plicaiula^*  fusi/ormis^^  Albersi;^  in  aeviUarxim^  Phillipsi^  of  the 
subgenus  Varicella;  also  8o/iV/«/a*^  of  subgenus  Oleacina.  This 
central  tooth  is  rather  difficult  to  study,  being  on  a  different  plane 
than  the  other  teeth,  and  apparently  much  less  developed.  Its 
cusp  is  generally  simple,  long,  and  narrow ;  but  in  O.  rosea  it  has 
a  decided  blunt  cutting  point,  and  in  O.  Hemiiarum  it  has  a  long, 
slender,  cutting  point. 

The  side  teeth  are  all  of  the  purely  aculeate  type ;  the  base  of 
attachment  is  long,  narrow,  incurved  at  sides,  gradually  rounded 
above,  expanded  and  bluntly  truncated  below,  the  general  out- 
line being  somewhat  like  that  of  the  sole  of  a  shoe.  From  this 
base  of  attachment  springs  a  large  aculeate  cusp.  These  side 
teeth  are  like  the  marginals  in  Zonites^  Limax^  etc;  they  may 
therefore  be  called  marginal  teeth,  and  the  lateral  teeth,  usually 
present  in  the  VitrininsBj  may  be  said  to  be  entirely  wanting. 

As  stated  above,  the  marginal  teeth  increase  rapidly  in  size  for 
a  abort  distance  iVom  the  median  line,  and  then  gradually  de- 
crease in  aiie,  as  they  pass  off  laterally-,  the  last  tooth  being  still 
•nudler  than  the  first. 

Olandina  iruncaia  has  32 — 1 — 32  teeth  in  each  row.  I  have 
•howB  in  plate  I.,  fig.  la,  the  central  and  first  three  marginals ; 
b  is  the  twentieth  marginal ;  c,  the  last  tooth.  Fig.  a  and  c  show 
the  teeth  as  seen  fh>m  below,  thus  giving  a  perfect  view  of  the 
bases  of  attachment.  Fig.  6  is  a  strictly  profile  view.  The  eighth 
tooth  seems  to  be  the  largest.  The  central  tooth  I  find  great  dif- 
ficulty in  studying.  It  appears  to  have  a  simple,  long,  slender 
base  of  attachment,  truncated  above  and  below  with  slightly  ex- 
panded lateral  angles.  The  sides  are  somewhat  incurved,  giving 
the  tooth  the  appearance  of  a  simple  modification  of  the  base  of 
attachment  of  the  marginals.    The  figure  (2)  by  Morse,  copied 

'  See  L.  and  Frw.  Shells,  I.,  tg,  6. 

*  Amer.  Joam.  Conch.,  V.  202,  ^g.  1. 

*  Fischer  and  Crosse,  J.  de  C.  XVI.  234,  1868 ;  Moll.  Mex.  et  Guat.,  pi. 
IV.  fig.  10. 

•  Same,  Moll.  Mex.  et  Gnat  78,  pi.  IV.  figs.  6-9. 

*  Same,  p.  78.  *  Same,  p.  73. 
Y  L.  and  Frw.  Shells,  I.,  fig.  10,  p.  19. 

•  Proc.  A.  N.  8.  PhiL  1874,  49.  «  Same. 

•  Ann.  Lye.  N.  H.  of  K.  Y.,  X.  847. 
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above,  givea  a  better  illustration  of  this  central  tooth  than  is 
shown  in  my  plate.  I  have  lately  Terifled  it  in  fine  Bpecinaena  col- 
lected by  myself  in  Florida. 

In  illuHtrating  the  dentition  of  this  genus,  I  hare  given  fig.  1, 
copicil  from  Dr.  Leidy's  figure  in  Terr.  Moll.  U.  S.,  to  ahow  the 
general  arrangement  en  chevron  of  the  rows  of  teeth.  Fig.  9  by 
Morne,  copied  from  L.  and  Frff.  Sh.  N.  A.,  I.,  givev  oae-half  of 
one  trasBverae  row  of  teeth,  with  the  central  tooth.  Fig.  1  of  my 
plate  is  intended  to  show  the  shape  of  the  inilividnal  teeth :  a  giros 
the  central  with  adjacent  marginals ;  b,  the  twentieth  mni^inal  in 
profile;  c,  the  thirty-second  and  last  marginal. 

I  hare  not  had  an  opportunity  of  examining  the  lingual  mem- 
brane of  Q.  bitUata,  Texasiana,  decunBata,  or  Vanuxemenna. 

B.  Jaw  preteni. 

Family  HELICIDiB. 

This  family  may  he  divided  by  the  character  of  its  Jaw  in  con- 
nection with  that  of  its  dentition  into  several  subfamilies,  Vitri- 
ninm,  Helicina,  Orthalicinee^  Succinina.  The  characteristic  of 
each  will  be  given  below. 


Jaw  in  one  lingle  piece ;  marginal  teeth  aculeate.    Yntasaix, 
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Fi^.  4.  divided   by   the    median 

line  into  two  irregular 
crescents,  the  teetli  rap, 
idly  incruaaing  and  curv, 
ing  iu  a  backward  direc- 
tion, and  then  gradualiy 
decreasing  in  size  and 
curving  forward.  In  3f. 
Vavcouor^rmsis  the  sixth 
tooth  is  the  largesL  One 
of  these  Bubcresceotic 
rows  is  shown  in  fig.  4,  copied  fVom  L.  and  Frw.  Sh.,  I.,  drawn 
by  Morse.  This  figure,  however,  must  not  be  used  to  judge  of  the 
shape  of  the  separate  teeth,  better  shown  iu  plate  I.  Tiie  teeth 
of  itacrocycli»,  as  also  of  Glandina,  are  separated,  not  crowded, 
as  in  the  Helicintt.  The  central  tooth  is  seen  with  some  diftlcully 
by  the  microscope.  I  am  confident,  however,  that  I  have  drawn 
it  correctly  for  the  various  species.  In  M.  Vancavverenitis  (pi.  I., 
flg.  4),  the  base  of  attachment  is  small,  triangular,  the  apex 
pointed  backward,  the  angles  bluntly  rounded,  somewhat  incurved 
at  base,  and  bears  a  delicate,  simple,  short,  slender  cutting  point, 
reaching  from  about  its  centre  to  near  its  base.  This  cutting 
point  was  not  figured  by  Morse  (see  aliove  fig.),  and,  indeed, 
was  observed  by  me  only  on  a  few  of  the  central  teeth,  and  then 
with  difficulty.  In  II.  concaoa  (pi.  I.,  fig.  3)  the  central  tooth 
hu  a  larger  base  of  attachment,  the  apex  of  the  triangle  is  trun- 
cated and  incurved,  the  base  is  more  incurved,  the  outer  lower  cor- 
ners more  expanded  and  pointed,  the  cutting  point  more  devel- 
oped, with  distinct  lateral  expaDsions  like  very  slightly  developed 
■nbobsolete  side  cnsps.  In  31.  Voyana  (pi.  I.,  fig.  5),  the  central 
tooth  has  a  long,narrow,quadrangular  base  of  attachment,  incurved 
abore,  below,  and  at  sides,  and  bears  near  its  base  three  small, 
sharp  cutting  points,  the  median  the  largest ;  tliere  seems  to  be  no 
diatinctlj  developed  cusps  bearing  these  cutting  points.  In  M.  Du- 
ranti  the  central  tooth  has  a  base  of  attachment  somcwltat  like 
that  of  i£  Vancouoerenna,  bnt  longer,  and  with  incurving  sides; 
the  cutting  point  is  the  same.  I  have  not  examined  the  lingnnl 
membrane  of  if.  iportella,  which  may  be  merely  a  variety  of  Van- 
ooHcerenjis.  The  other  species  mentioned  above  are  readily  distin- 
gnished  one  from  mother  by  the  form  of  their  central  toeth. 
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I  may  here  mention  that  Tryon  (Am.  Jour.  Conch.,  It.  246} 
erroiiciiiiBly  includes  in  Macrocyclie  a  true  apeciea  of  Zonilea,  Z. 
ElliotH,  characterized  by  caudal  mucous  pore,  parallel  longitudinal 
furrows  above  the  margin  of  the  foot,  and  the  presence  of  perfect 
lateral  teeth. 

The  side  teeth  of  MacrocycliK  at  first  sight,  especially  when 
aeen  froui  below,  appear  to  be  of  the  purely  aculeate  type,  as  the 
marginals  in  Zonileg  and  Umax.  From  this,  one  is  inclined  to 
consider  them  all  as  marginals,  and  to  declare  that  no  true  lateral 
teeth  exist,  thus  making  Macrovyclis  to  agree  with  Glandina  in 
this  particular  also.  A  more  careful  study  shows  us  that  the 
teeth  nearest  the  median  line  are  modified  from  the  aculeate  type, 
though  they  do  not  have  the  distinct  form  of  the  laterals  of  Zo- 
nilea, with  decided  cusps  and  cutting  points.  They  seem  rather 
to  represent  those  teeth  ot  Zoniteit  which  show  tlie  transition  from 
the  laterals  to  the  marginals  (see  pi.  li.,  fig.  9,  the  second  lateral 
tooth  of  Z.  /secigalug).  It  may  be  said,  therefore,  that  the  lateral 
teeth  are  cntii-ely  wanting  in  Nacrocyclia,  the  first  side  teeth 
being  laterals  in  the  transition  state,  the  balance  being  pure  mar- 
ginals. (See,  however,  31.  eunpira,  below,  which  has  a  Ungual 
membrane  of  Glandina.)  The  base  of  attachment  of  these  tran- 
sition teeth  is  like  those  of  the  marginals,  i.  e.,  sole-like,  except 
that  the  lower  lateral  expansions  are  more  developed  and  angular, 
and  in  coneava  and  Voyana  the  lower  edge  is  ezcurved  rather 
than  incur^-ed.    The  cusps  are  long  and  slender,  lengthened  into 
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Ctup.  Tbe  otber  figures  are  (Irawn  from  below,  to  bIiow  tbe  base 
of  ftttacbment. 

Jf.  Vanrouottrensii,  drawn  by  ]>1orse,  has  22—1—22  t«eth,  two 
other  membranes  examined  bv  me  gave  24 — t — 24,  one  other 
18—1—18.  Jtt  concam  has  given  20—1—20,  23—1—23,  and 
35 — 1 — 25.  Of  M.  Duranli  I  have  counted  but  one  membrane. 
having  18 — 1 — 18.  A  single  membrane  of  M.  Voyana  Lad  24 — 
1—24  teeth. 

To  sum  up  tbe  characters  of  the  dentition  of  Macrocyclia  it 
may  be  said  to  be  intermediate  between  Olandina  and  Zonilee, 
diflfering  from  the  former  in  tbe  presence  of  tlic  transition  teeth 
tVom  true  laterals  to  true  marginals,  differing,  however,  from  the 
latter  by  the  absence  of  true  lateral  teeth. 


I,  Hontr. 

In  the  preceding  genus  Olandina  we  found  only  the  aculeate 
form  of  teetb  or  pure  marginals  ;  in  Macrocycliit  we  found  in  addi- 
tion to  these  marginals  a  few  showing  a  modification  of  this  type, 
being  tbe  transition  teeth  from  mat^nals  into  laterals.  In  tbe 
present  genus,  ZoniteK,  wc  find  for  the  first  time  the  lateral  teeth 
!a  their  ftill  development.  Thus  we  have  the  three  forms  of  teeth, 
centrals,  laterals,  and  marginals,  all  present,  and  apparently  a 
geoerio  characteristic.    It  will  be  noticed,  however,  that  in  Imvt- 


Fig.  a. 


gain*'  (pi.  II.,  fig.  1,  2)  there  is  no  perfect  lateral,  the  first  tooth 
abowing  a  decided  modification  or  transition  into  tbe  marginals. 
Thos  we  cannot  sny  that  in  all  species  of  Zonilen  there  are  pure 
lateral  t«eth.  It  will  be  seen  below  that  in  some  species  the  num- 
ber of  laterals  is  reduced  to  two. 

'  Bee  also  ctllariut. 
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I  give  in  llg.  5  a  general  view  of  the  arnngement  of  the  teeth 
in  Zoniles.'  The  centralB  have  a  base  of  attachment  longer  than 
wide,  subqiiadrale,  with  lateral  expansions  at  the  corners  of  the 
lower  margin.  Tlie  reflected  portion  varies  in  size  in  the  various 
species,  from  highly  develope<1  in  viridulus  (pi.  XVII.,  flg.  6)  and 
others,  to  slightly  developed  in  lasmodon  (pi.  III.,  flg.  7)  and 
others ;  in  the  latter  case  resembling  the  short  reflection  of  Vitrina. 
The  rcfleciion  always  bears  a  more  or  less  developed  central 
cnep,  generally  reaching  to  or  beyond  the  lower  margin  of  the 
base  of  attachment,  and  always  bearing  a  distinct  cutting  point, 
which  last,  like  the  cusp,  is  usually  slender,  and  projects  over  the 
tooth  of  the  adjoining  transverse  line.  The  side  cnsps  of  the 
reflected  portion  of  the  tooth  are  usually  subobsolete,  but  they  are 
distinctly  developed  in  Z.  lasmodon  (pi.  III.,  fig.  1),  mppreaaus  (pi. 
XVII.,  fig.  11),  Oundlachi  (pi.  III.,  fig.  10),  capaella  (fig.  4),  gularit 
(fig.  1),  arboreua  (pi.  XVII.,  fig.  4),  cellariua  (pi.  II.,  flg.  3),  Itevi- 
gatus (fig.  1, 2), ngnificana  (pi.  XVII.,  fig.  10),/erreus  (pi.  XVII., 
flg.  91,  viridulua  (pi.  XVII.,  fig.  G),  nitidtu  (pi.  XVII.,  fig.  7), 
fulvua  (pi.  XVII.,  fig.  5),  milium  (pi.  XVII.,  fig.  8).  On  tlie  aide 
cusps  are  distinctly  developed  cutting  points  in  all  the  species  I 
have  examined,  excepting  leevigatui  and  cellariua,  in  which  I  find 
no  trace  of  cutting  points.  These  points  when  present  vary  in 
development  in  the  various  species,  generally  disposed  to  be  tri- 
angular and  somewhat  aculeate  in  form,  thus  bearing  a  resem- 
blance to  the  cusp  of  the  mai^inal  teeth.    The  greatest  develop- 
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only  in  Z.  Oundlachi  (pi.  III.,  fig.  10)  that  I  have  observed  the 
inner  side  cutting  point,  and  in  this  species,  even,  the  lateral  teeth 
are  still  snflSciently  unsymmetrical  to  be  readily  distinguished  from 
the  centrals;  in  Z.  Binneyanus  there  is  also  a  kind  of  inner  cut- 
ting point.  As  mentioned  above,  the  number  of  these  lateral 
teeth  varies  in  the  respective  species,  and  is  so  nearly  constant  as 
to  be,  I  believe,  a  good  specific  character.  I  find,  however,  some 
difficulty  in  deciding  in  all  cases  where  the  true  laterals  end  and 
the  transitfon  teeth  commence,  so  gradual  is  the  change  in  some 
species.  Of  two  Unguals  of  Z,  intertextus  examined,  I  found  one 
to  have  12,  the  other  14,  perfect  laterals.  The  number  of  lateral 
teeth  in  the  different  species  is  given  below. 

The  teeth  forming  the  gradual  change  from  laterals  to  marginals 
are  best  illustrated  in  the  case  of  Z.  laevigatus  (pi.  II.,  fig.  2),  the 
first  four  side  teeth  being  transition  teeth.  As  already  stated 
above,  this  species  wants  entirely  the  perfect  laterals.  In  Z.  eel- 
larivs  (pi.  II.,  fig.  3)  the  two  transition  teeth  have  an  inner  lateral 
spur  near  the  top  of  the  cusp.  The  only  lateral  of  this  species 
has  also  peculiarities  in  its  form  easily  seen  in  the  figure,  but  diffi- 
cult of  description. 

The  marginal  teeth  of  Zonites  are  quite  like  those  of  Olandina 
and  Macrocyclx9  (see  above).  The  curve  of  the  transverse  rows, 
the  rapid  increase  and  gradual  decrease  in  size  as  they  pass  off 
laterally,  is  shown  in  pi.  II.,  fig.  1, 3,  and  in  the  several  wood-cuts 
I  have  given.  The  number  of  marginal  teeth  in  each  species  ex- 
amined is  given  below ;  it  must  be  borne  in  mind,  however,  that 
the  number  is  not  constant  in  any  given  species,  though  the  range 
of  variation  in  number  seems  limited  in  the  respective  species. 
Thus,  though  I  have  found  a  slight  difference  in  the  count  of  teeth 
of  Z.  tnoma^iM,  I  have  every  reason  to  believe  I  shall  never  find 
it  to  have  as  many  teeth  as  in  Z.  fuliginosua.  It  appears,  there- 
fore, that  the  count  of  teeth  has  a  decided  specific  value,  at  least 
In  most  cases. 

The  rapid  increase  and  subsequent  gradual  decrease  in  size  of 
the  teeth  as  they  pass  off  laterally,  though  it  appears  usually  a 
generic  character,  is  somewhat  modified  in  some  species.  Thus  in 
one  lingual  membrane  of  Z.  intertextus  examined  I  find  a  much 
more  gradual  and  regular  decrease  from  the  first  to  the  last  mar- 
ginal tooth. 

The  maiginal  teeth  in  Zonites^  and,  indeed,  all  the  Vitrininee^  are 
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more  Eeparated  tban  in  Btlix,  and  the  separate  rows  are  more 
widely  removed  the  one  from  the  other,  especially  sear  the  oat«r 
margiD  of  the  membraDe. 

Though  the  Bim[)le  aculeate  form  of  marginals  seems  a  generic 
character  in  Zanitea,  we  find  the  marginalB  bifid  in  Z./ulous  (pi. 
XVII.,  fig.  5),  and  bifid  or  even  trifid  in  Z.  Qundlachi  (pi.  III.,  fig. 
lOJ,  also  for  the  first  four  marginals  in  milium.  This  character 
reminds  us  of  VUrina  (see  below);  Viirinoconva  (Semper,  PhiL 
Archip.,  91);  Ptfrinotdea  (Ibid.,  p.85);  rifrtnopsto  (Ibid.,  p.  86), 
and  the  numerous  genera  of  disintegrated  Nanina;  also  some 
species  of  Limax.  The  first  marginals  of  Z.  exiguus  have  a  side 
apiir. 

Taking  the  general  characters  of  dentition  into  consideration 
Zonites  in  nearest  allied  to  Limax  among  our  genera,  but  in  the 
latter  the  marginals  are'  generally  more  slender  or  spine-like,  and 
have  a  less  sole-like  base  of  attachment. 

The  approximate  count  of  teeth  in  the  various  species  now 
follows : — 

Zo»ile»  capnodea  (pi.  III.,  fig.  IS;  pi.  II.,  fig.  6)  has  66— 1— «« 
teeth,  with  9  perfect  laterals  on  each  side  the  median  row.  An- 
other specimen  gave  46—1—46  teeth,  with  70  rows  of  teeth  in  alL 

Z.  fuliginotus  (pi.  II.,  fig.  7)  gave  87  rows  of  64 — I — 64  teeth. 
Another  specimen  57 — 1 — 57.  Both  Unguals  have  4  perfect  laterals. 
Fig.  6  gives  the  eighth  marginal  from  tl)o  outer  edge. 

Z.  friabilie  (pi.  II.,  fig.  4)  has  67—1—57  teeth  with  6  laterals. 
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Z.  demiams  (pi.  III.,  fig.  6,  b  is  the  15th  tooth)  has  45 — 1 — 45 
teeth,  with  15  laterals.  My  specimen  was  one  of  the  large  East 
Tennessee  form,  called  Z.  acerrus  by  Dr.  Lewis.  The  typical  form 
from  near  Mobile  has,  however,  a  perfectly  similar  dentition. 

Z.ligerus  (pi.  III.,  fig.  11,6  is  the  18tli  tooth  ;  c,  a  profile  of  one 
nearer  the  central  line).    Teeth  38 — 1 — 38  with  14  laterals. 

Z,  inlertextus  (pi.  III.,  fig.  8,  b  is  from  near  the  outer  margin). 
1  find  diflScuIty  in  counting  the  teeth  on  one  specimen  examined 
by  me,  but  I  believe  there  are  61 — 1 — 61.     There  are  12  perfect 
laterals.    Another  specimen  has  55 — 1 — 55  with  12  laterals 
Z.  subplanus^  not  examined. 

Z.  inornatuB  (pi.  II.,  fig.  5,  fig.  b  is  the  21st  tooth).  One  spe- 
cimen had  37  rows  of  23^1 — 23  teeth.  Another  had  26—1^26. 
Both  liad  only  two  perfect  laterals. 

Z.  BculptUis  (pi.  III.,  fig.  2,  b  are  extreme  marginals)  40 — 1 — 40 
teeth  with  4  |)erfect  laterals. 

Z.  EUiolti  (pi.  III.,  fig.  5,  b  an   extreme  marginal)  32 — 1 — 32 
teeth  with  6  perfect  laterals. 
Z.  cerinoideus^  not  examined. 

Z,  cellarius  (pi.  II.,  fig.  2,  one-half  of  one  transverse  line  with 
the  median  tootli)  14 — 1 — 14  teeth.  There  can  hardly  be  said  to 
be  one  perfect  lateral.  For  the  other  abnormal  characters  of  this 
lingual  membrane  see  p.  163.  The  figures  of  dentition  of  the 
foreign  form  (by  Lehmann,  Lindstrom,  etc.)  agree  with  mine. 
Z.  WhUneyi^  not  examined. 

Z,  niltdus.  See  Lehmann,  Lebenden  Schneckcn,  etc.  p.  72,  pi. 
X.,  fig.  28,  for  description  and  figure  of  the  European  form.  In  a 
specimen  from  Baldwin  County,  Alabama,  furnished  by  Dr.  E.  R. 
Sbowalter,  I  find  25—1—25  teeth  with  5  laterals— (pi.  XYII.,  fig. 
7,  6  is  an  extreme  marginal.)    Lehmann  gives  28 — 1 — 28. 

The  specimen  examined  had  the  dart-sac  and  dart  described  in 
the  European  form. 

Z.  arboreuH,  Morse  gives  82  rows  of  21 — 1 — 21  teeth  each. 
My  specimen  (pi.  XYII.,  fig.  4,  b  is  an  extreme  marginal)  has 
about  16—1 — 16  with  5  perfect  laterals.  There  are  distinct  side 
cuspfl  as  well  as  cutting  points  to  the  central  and  lateral  teeth. 

Z.  viridulus  (pK  XVIL,  fig.  6).  Morse  gives  54  rows  of 
S7 — 1 — 27  teeth  each.  I  have  figured  the  central  and  first  lateral, 
with  one  extreme  marginal  tooth,  drawn  from  a  specimen  furnished 
me  by  Mr.  Allen  of  Orono,  Maine.    I   find  three  lateral  teeth. 
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Morse  gives  a  similar   figure,    Tlie   Eoro[iean  Z.  i^iridatus 
flgnred  bji  LelimaDn  (Z.  purus)  lias  d  Biniilar  dentition ;  he  glVM 
23—1—23  teeth,  with  3  laterals. 

Tbore  are  decided  eide  cups  as  well  as  cutting  points  to  centndl 
and  lateral  teeth. 

Z.  indentalua  (pi.  XTII.,  fig.  3).    The  lingual  examined  ks* 
38 — 1 — 38  teeth,  with  3  perfect  laterals.    Morse  counte<l  63  ro 
of  39 — 1 — 39  teeth,  also  three  perfect  laterals. 

Z.  Hmalulm  (pi.  HI.,  flg.  3),  has  23—1—23  with  5  laterals. 

Z.  minuacttluv  (pi.  XXI.,  fig.  9).  Morse's  figure  shows  foui^ 
perfect  laterals.  He  counted  52  rows  of  12 — 1 — 12  teeth.  It  will 
l>e  noticed  that  bis  figure  does  not  show  the  cutting  points  of  the 
side  cups  of  the  central  and  lateral  teeth,  which  I  have  found  in 
specimens  lately  examined  from  Florida.  I  fouud  a  similar  num- 
ber of  teeth. 

Z.  milium  is  described  by  Morse  (flg.  0),  as  having  G8  rowa,  of 
17— 1— IT  teeth,  with  only  2  perfect  laterals.    The  next  six  teeth 


are  shown  to  be  bifid,  not  only  the  one  or  two  transition  teot 
but  the  decided  marginals.    I  have  also  drawn  the  membrane  of 
this  species  (pi.  XVII.,  fig.  8).    I  found  18 — 1— IS  teeth,  with  3 
laterals. 

The  peculiarity  of  the  lingunl  of  this  species  is  the  great  d»«J 
velopmentof  the  central  tooth.    The  jaw  also  is  peculiar  in  bavlnj 
vertical  channels  worn  upon  its  anterior  surface,  extending  dowi 
to  the  cutting  margin  (see  flg.  1,  copied  from  Morse).   These  cbaii-!| 
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Fig,  7.  nele  are  probably  worn  by  the  greatly  de- 

veloped central  tooth  of  tbe  lingual  membrane. 
I  do  not  agree  with  Morse  in  considering  the 
great  derelopineut  of  tbe  central  tooth,  and 
the  channelB  on  the  jaw  as  generic  characters. 
Z,  Binneyanut  is  described  by  Morse  with  60  rows  of  23—1 — 23 
teetb,  with  two  perfect  laterals  which  have  a  form  of  inner  side 
cutting  point. 

On  pi.  XTII.,  Hg.  13, 1  give  a  figure  of  the  teeth  on  a  membrane 

examined  by  me,  kindly  furnished  by  Mr.  Anson  Allen,  of  Orono, 

Maine.   Iflnd  19— 1— 19teeth,with  Slaterals.  I  doubt  there  being 

any  Inner  cutting  points  to  the  lateral  teetb. 

Z.  ferreut  (pL  XTII.,  flg.  9),  is  described  by  Morse  with  39 

rows  of  20~I— 30  teetb.    I 


Fig.  8. 


Javaf  A/trmM.  [Motm.) 


Z.  concpocf  MS,  not  examined. 

Z,  exiguua.    I  give  here  a  copy  of  Morse's  f 


found  20—1—20  teeth  also, 
with  2  laterals.  Tbe  cen- 
tral tooth  is  greatly  de- 
veloped, and  the  Jaw  (flg. 
8}  has  vertical  median 
channels,  or  groves,  na  in 
Z.milium  (see  above,  Qg.  T). 


ure,  having  f 


mm  of  16 — 1 — 16  teetb,  with  i  perfect  laterals.  The  transition 
taitii  and  aeveral  of  the  adjoining  marginals  are  described  by 
Mcna  with  ft  small  side  spur  to  their  cusps,  apparently  of  the 
aftiM  type  ai  I  have  figured  for  MacrvcycliB  VancouverensiB  (pi. 
I^  flg.  4).  On  pi.  XTII.,  p.  14, 1  give  a  drawing  of  a  specimen 
■zuniiwd  by  me.  I  found  16 — 1 — 16  teetb  with  6  laterals. 
Z.  ckarrineUiu,  not  examined. 
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Z.  capgella  (pi.  111.,  lig.  4),  35— 1_S&  teeth,  with  3  perfect 
laterals,  and  one  traneition  tooth. 

Z.  fulvuB.  Moree  gives  80  rows  of  18 — 1-^18  teetli,  with  1 
laterals.  The  epGcimen  examined  by  me  (from  Orono,  Maine) 
has  30 — 1 — 30  teeth  with  8  perfect  laterals.  The  difference  in  the 
marginals  is  unusual  for  two  individuals  of  the  aame  species. 

The  peculiarity  of  the  lingual  is  the  bifurcattou  of  all  the  mar- 
ginal teeth.  On  pi.  XVII.,  fig.  5, 1  have  drawn  one  central  with 
its  adjacent  lateral,  and  one  marginal  extracted  ttom  a  Maine 
specimen. 

By  the  bifurcation  of  tbe  marginals  this  species  is  allied  to  Z. 
Oundlachi,wh\ch,  however,  has  even  some  of  its  marginals  tricus- 
pid, and  tricuspid  laterals. 

The  American  form  here  under  consideration  was  described  by 
Mr.  Say  under  tlje  name  ckereina.  Judging  from  its  shell  alone, 
it  seems  identical  with  the  European  L./utvua.  It  has  thus  been 
considered  one  of  the  circnmpolar  species  common  to  the  three 
continents.  My  confidence  of  this  identity  is  now  shaken  by  a 
study  of  the  description  and  figure  by  Lehmann  (Lel>endeD 
Schneckcn,  etc.,  p.  19,  pi.  X.,  fig.  24),  of  the  dentition  of  the  Eu- 
ropean Z.fulmia.  He  gives  86-100  rows  of  25—1—25  teeth,  the 
first  two  laterals  he  makes  tricuspid,  while  they  are  only  bicuspid 
in  our  form.  The  marginals  appear  to  be  bifid.  The  question  of 
identity  must  therefore  be  considered  as  still  open. 

Z.  Fttbricii,  not  examined. 
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JET.  internus  (pi.  III.,  fig.  9,  b  shows  the  Uth  and  18th  teeth,  r 
the  last  tooth).    Teeth  28 — 1—28,  with  4  laterals. 

Z,  muliidentatus  (pi.  XYII.,  fig.  1).  The  lingual  examined  had 
14 — 1 — 14  teeth,  with  2  perfect  laterals.  Morse  gives  68  rows 
with  15 — 1 — 15  teeth,  also  2  perfect  laterals. 

After  my  paper  was  prepared  I  have  had  an  opportunity  of 
examining  the  Jaw  and  tongue  of  Z.  Lansingi.  It  will  be  seen 
below  that  its  ribbed  jaw  and  aculeate  marginal  teeth  do  not  sus- 
tmin  my  assertion  (p.  146)  that  for  the  larger  divisions  these  organs 
may  be  relied  on  as  systematic  characters.  The  result  of  my  cx- 
aiiiination  of  this  species  was  as  unex|>ected  as  it  is  puzzling. 

Fig.  10. 


Jaw  (fig.  10,  A)  low,  wide,  slightly  arcuate;  ends  scarcely  at- 
tenoated,  blunt ;  cutting  margin  without  median  projection  ;  an- 
terior aaifaoe  with  14  broad,  unequal,  crowded,  flat  ribs,  slightly 
deaticalating  either  margin. 

The  first  impression  given  by  the  jaw  is  that  it  bears  narrow, 
MfMffsted  ribs,  as  in  Bulimulusj  Cylindrella^  etc  A  more  care- 
fA  etady  of  it,  however,  shows  the  ribs  to  be  very  broad,  crowded, 
Iftt,  with  narrow  interstices  between  them. 

Tifngoal  membrane  with  17 — 1 — 1?  teeth  :  6  laterals.  Centrals 
(Ig.  10,  B)  with  the  base  of  attachment  longer  than  wide,  the  lower 
lateral  angles  expanded;  upper  margin  broadly  reflected ;  reflcc- 
tfott  veiy  •hort,  trloospid ;  side  cusps  decidedly  developed,  short, 
baariag  distinet  cutting  points;  median  cusp  long,  slender,  bulg- 
faig  at  ailaai  naching  nearly  to  the  lower  edge  of  the  base  of 
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attachment,  beyond  wLicti  projects  Eligbtly  tbe  distinct,  long 
cutting  point.  Laterals  like  the  centrals,  but  unBjtn metrical  by 
the  suppression  of  the  inner,  lower  angle  of  the  base  of  attach- 
ment, and  inner  aide  cusp  and  cutting  point.  Marginals  (C)  acule- 
ate, their  bases  of  attachment  less  §ole-like  than  in  Zoniiea,  but 
more  circular  in  outline. 

Fig.  10,  C,  shows  these  bases  of  attachment.  Fig.  10,  D,  gires 
one  mat^nal  tooth  in  profile. 

This  is  the  first  known  instance  of  a  species  with  ribs  on  its 
jaw  having  asuleate  marginal  teeth,  or  of  a  species  fiimished  with 
a.  Zoniteg-Wke  shell  having  decided  ribs  upon  the  jaw.  It  will  be 
diflScult  to  find  a  place  for  the  species  under  any  description  of 
genus  or  subfamily.  The  shell  is  that  of  Zoniiea^  but  that  genus 
has  a  ribless  jaw  with  median  projection. 


Fig.  11. 


Fig.  la. 


rH.]    im-jtZ./MUgino. 


•I  t.  fnitBXatu.    (HOTW  ] 


The  jaw  nt  ZonUe»\a  arcuate,  ends  acuminated,  often  recurved ; 
anterior  surface  without  ribs;  cutting  margin  with  a  t)eak-like 
projection. 

I  have  examined  the  Jaws  of  almost  all  tbe  species  enumerated 
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ZonUeB  Rod  HyaKna,  respectively  characterized  by  the  presence  or 
abaenceof  a  distinct  locomotive  disk  to  tbefoot, 
^'     '  and  well-marked   furrows  running  above,  and 

parallel  to,  the  edge  of  the  foot,  meeting  above 
the  aztremity  of  the  tail  over  a  distinct  caudal 
mucous  pore  (fig.  15).  I  now  place  them  all  in 
Zoniles,  as  all  I  have  examined  are  so  charac- 

teriied,  and  I  believe  all  will  prove  to  be  so.     (See  Ann.  N.  Y. 

Lye  N.  H.,  X.  164.)' 
The  external  orifice  of  the  generative  organs  in  the  species  I 

have  examined  is  qnite  nnder  the  mantle,  not  on  the  right  side  of 

the  head,  as  inadvertently  stated  on  p.  29  of  L.  and  Frw.  Shells,  I. 

OtDni  VITBIHA,  Dnp 
To  the  description  of  the  animal  on  p.  29  of  L.  and  Frw.  Sh.  X, 
A^  L,  must  be  added  the  fact  of  there  being  a  distinct  locomotive 
disk  to  the  foot. 

Pig.  16. 


70m^^' 


The  jaw  is  highly  arched,  ends  acuminated,  blunt ;  anterior  sur- 
boe  smooth ;  cutting  margin  with  a  prominent  beak-like  median 
projection.  I  have  figured  the  Jaw  of  V.  limpida  on  pi.  XVI.,  fig. 
3.  I  have  fonnd  it  to  be  the  same  in  V.  exilia  and  Pfeifferi. 
havfl  DOt  examined  either  Jaw  or  Ungual  membrane  in  V.  Angelicm.. 
Fig.  16  gives  a  general  idea  of  the  lingual  membrane.  The  cen- 
tnls  have  a  quadrssgular  base  of  attachment,  longer  than  broad, 

*  I  have  ako  otMerred  the  caudal  pore  In  {im<itulu(.  Z.  arboretu  has  the 
looiltndliial  himwt,  but  on  account  of  the  tranHpnrent  tisaue  of  th»  foot  I 
iad  It  ^Bleolt  to  dlitlngnlsh  any  caudal  pore. 

la  XL  Vfirtu  then  an  wcH-marked  lines  running  obliquely  towards  the 
flSBln  of  tbe  base  of  the  (bot,  where  is  an  extremely  narrow  Une,  repn- 
amUmg,  bo  4d«M,  the  locomotive  dbk.  The  other  characters  of  Zonitt* 
OT  pnsMi  JM  fte  ^wdea. 
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Tlie  reflection  is  short,  with  three  distinct  cusps,  the  median  long 
and  slender,  bulging  at  tbe  sides,  the  outer  ones  very  short;  all 
the  cusps  bear  cutting  points  in  proportion  to  their  length.  The 
lateral  teeth  are  arranged  in  straight  transverse  rows.  They  are 
like  the  centrals,  but  un symmetrical  by  tbe  partial  suppression  of 
tbe  inner  side  cusp  and  inner  lower  lateral  expansion  of  the  base 
of  attachment,  and  the  complete  suppression  of  the  cutting  point 
to  tbe  inner  side  cusp.  The  marginals  have  a  sole-shaped  base  of 
attachment,  and  truly  aculeate  cutting  points,  which,  however, 
are  bluntly  bifid  at  their  points.  The  marginals  are  in  oblique, 
curving  rows,  gradually  decreasing  in  size  of  the  teeth  as  they 
pass  off  laterally.  They  do  not  first  increase  and  then  decrease,  as 
in  Zonites  and  Olandina,  or  not,  at  all  events,  to  the  same  degree. 
In  V,  Umpida,  as  stated  below,  the  seventh  marginal  appears, 
however,  to  be  the  largest. 

In  V.  Umpida  I  have  counted  30—1—30  teeth,  with  9  perfect 
laterals.  The  seventh  mai^inal  is  the  largest.  Another  gave 
39 — 1 — 39,  with  10  perfect  laterals.  Tbe  membrane  figured  by 
Morse  had  25 — 1 — 25  teeth,  with  9  laterals.  I  have  figured  of  this 
species  on  pi.  IT.  one  central  and  its  adjacent  lateral  in  fig.  8  a, 
and  tbe  twenty-third  tooth,  which  is  one  of  the  marginals,  in 
fig.  8  b. 

Viirina  exilia  has  about  31 — 1 — 31  teeth,  with  T  perfect  laterals. 
I  have  given  on  pi.  IV,,  fig.  T  a,  one  central  and  lateral;  &,  a  group 
of  marginols;  c,  an  extreme  marginal. 
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specieSf  leaving  the  question  of  sabgeneric  division  to  the  future, 
and  to  abler  hands. 

As  some  confusion  exists  in  regard  to  the  specimens  furnishing 
the  descriptions  and  figures  published  in  this  country,  I  have 
taken  pains  to  be  sure  of  the  specific  identity  of  each  specimen 
now  before  me. 

The  L.  maximum  was  collected  in  Newport,  R.  I.,  by  my  friend, 
Mr.  Sam.  Powel  It  is  the  same  individual  figured  on  p.  408  of 
my  edition  of  Gould's  Invertebrata  of  Massachusetts.  The  ex- 
ternal markings  of  the  animal  are  conclusive  proofs  of  its  identity 
with  the  European  species.  I  have,  however,  made  it  still  more 
certain  by  examining  the  genitalia,  which  I  find  agree  with  those 
of  L.  moxmu^, figured  by  Lehmann  (Lebenden  Schnecken,  etc.).' 
I  find  the  dentition  agrees  also  with  the  figures  given  by  Heyne- 
mann  (Malak.  Blatt.  X.),  Lehmann  (1.  c),  and  Ooldfuss  (Yerhl. 
Naturh.  Yereins  der  Preuss.  Rheinl.,  etc.). 

The  L.Jlavus  was  collected  in  a  cellar  in  Burlington,  N.  J.  It 
not  onl}^  agrees  with  the  figure  in  the  '^  Terrestrial  MoUusks"  as 
far  as  its  outward  markings  are  concerned,  but  I  find  also  its 
genitalia  to  agree  with  Dr.  Leidy's  figure  in  the  same  work,  and 
also  with  the  figure  given  by  Moquin-Tandon  (Moll.  Fr.).  Its 
dentition  agrees  with  the  figures  of  Heynemann  and  Semper 
(Arch.  Phil.). 

The  L,  agrestis  was  collected  in  a  garden  in  Burlington,  N.  J. 
This  species  I  have  also  found  to  agree  with  the  figures  of  the 
external  animal  and  genitalia  given  in  the  '^  Terrestrial  Mollusks,'' 
as  well  as  with  Moquin-Tandon's  (Moll.  Terr,  et  Fluv.  de  la 
France)  figure  of  the  genitalia,  and  Heynemann's  and  Leh- 
maon's  figure  of  the  dentition ;  also  with  the  figure  of  the  geni- 
talia giyen  by  Schniidt  and  Lehmann. 

The  Limax  campestris  examined  was  collected  in  the  country 
near  Barlington,  N.  J.,  by  my  friend,  A.  Ten  Eyck  Lansing.  It 
agrees  with  the  description  and  figures  in  the  "  Terrestrial  Mol- 
loaks,^  not  only  as  to  its  external  characters,  but  in  its  genitalia. 
I  wfll  here  mention  that  its  dentition  does  not  agree  with  that  of 
Ih  Weinlandi^  Heynemann  (1.  c.  p.  212),  supposed  by  that  author 
to  be  the  aame  species. 

The  Limmx  HewMoni  examined  is  a  typical  specimen,  given  by 
Dr.  J.  O.  .Gooper  to  the  State  Collection  of  California.    It  was 
tgr  hbn.   There  oan  be  no  doubt,  therefore,  of  its  identity 
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The  Limax  Ingertolli  was  received  since  this  paper  was  com- 
menced.   It  tins  not  yet  been  described. 

Being  thus  confident  of  the  identity  of  the  species  before  me,  I 
will  proceed  to  describe  their  jaws  and  dentition  in  detail. 

I  have  examined  the  Jaw  of  all  the  species,  finding  it  to  agree 

with  the  well-known  cliaracter  of  the  jaw  in  the  genus.    It  is 

arcnate  with  slightly  attenuated,  but  blunt  ends; 

Fig.  17.  anterior  surface  smooth,  cutting  margin  with  a 

y'TQ!^^^  decided  beali-lilte  median  projection.  There  Is 
/  ^/''(j^^^^      often  a  central  vertical  carina  to  the  jaw.     The 

Jiworumu.  ^tda  are  often  more  pointed  than  in  the  jaw 
figured. 

Limax  maxtmua,  Linn.  (pi.  lY.,  fig.  4)  has  about  T6 — 1—16 
teeth.  The  centrals  have  a  lai^,  subquadrate  base  of  attachment. 
The  reflection  is  large,  subquadrate,  and  bears  a  single  stout 
median  cusp,  which  has  a  stiort  cutting  point,  often  longer  thiui 
in  the  teeth  figured ;  the  side  cusps  are  subobsolete,  and  bear  no 
cutting  points.  The  lateral  teetli,  about  18  in  number,  are  like 
the  centrals,  but  unsymmetrical.  The  marginal  teeth  are  aculeate. 
Only  a  few  are  simple,  as  in  fig.  b,  the  balance  are  bifid,  as  in  fig. 
c.  The  bifurcation  of  the  marginals  commences  much  nearer  the 
median  line  than  in  the  specimens  examined  by  Lebmann  and 
Heynemann.  There  are,  indeed,  but  twelve  marginals  without  the 
bifurcation  on  one  membrane  examined. 

Limax  Jiavua,*  Linn.  (pi.  lY.,  fig.  1).    The  specimen  examined 
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50  teeth,  with  18  perfect  laterals.  The  centrals  have  a  much  more 
gimceful  outline  to  the  reflection  than  in  the  two  last-named 
species.  The  median  cusp  is  longer  and  more  slender,  with  a  more 
slender  cutting  point ;  the  subobsolete  side  cusps  are  more  marked, 
and  bear  well  developed,  triangular,  slightly  curved  cutting  points. 
The  lateral  teeth  are  like  the  centrals,  but  uns3*^mmetrical  by  the 
mippression  of  the  inner  lateral  lower  expansion  of  the  base  of 
attachment.  There  is,  however,  an  inner  cutting  point  lying 
against  the  inner  side  of  the  cusp,  rather  than  in  a  position  cor- 
responding to  the  outer  cutting  point ;  it  is  very  difficult  of  de- 
tection, being  on  a  different  plane  from  the  outer  cutting  point, 
and  readily  confounded  with  the  inner  lower  angle  of  the  base  of 
attachment.  It  is  figured  by  Lehmann  and  Heynemann.  The 
marginals  are  long  and  slender,  without  bifurcation  even  on  those 
on  the  extreme  edge  of  the  membrane.  Fig.  105  of  p.  63  of  L. 
and  Frw.  Shells  N.  A.  I.,  probably  was  drawn  from  a  specimen 
of  this  species,  certainly  not  from  one  of  Jlavus, 

Ooldfuss  (1.  c.  pi.  v.,  fig.  4;  omits  the  cutting  points  from  his 
figure. 

Limax  Hewsloni^  J.  G.  Cooi)er  (pi.  IV.,  fig.  2).  The  centrals 
and  laterals  are  of  the  same  type  as  in  the  last  species,  with  this 
important  difference,  that  there  is  a  well-developed  cutting  point 
of  the  usual  form  (not  the  peculiar  form  as  in  L,  agrestis)  to  the 
inner  subobsolete  cusp  of  the  laterals,  and  the  inner  lower  lateral 
expansion  of  the  base  of  attachment  of  the  laterals  is  not  su))- 
pressed  as  usual  to  make  the  laterals  unsymmetrical.  From  this 
it  follows  that  the  central  teeth  are  with  difficulty  distinguished 
from  the  laterals,  until  the  outer  ones  are  reached,  when  the  inner 
catting  |K>int  and  inner  lower  lateral  expansion  of  the  base  of 
attachment  are  suppressed  as  in  the  other  species  of  Limax,  The 
marginal  teeth  are  not  bifid.  Teeth  30 — 1 — 30,  with  14  perfect 
laterals.  Fig.  6  represents  the  very  last  marginals.  As  in  the 
menbranee  of  almost  all  species  of  land  shells,  there  is  consider- 
able difference  in  the  marginals  on  different  portions  of  the  same 
membrane.    Those  figured  are  the  least  slender. 

This  species,  by  the  presence  of  the  inner  cutting  point  of  the 
bteralfl  and  non-bifurcation  of  the  marginals,  resembles  Limax 
{Awudia)  gagaien^  aa  figured  by  Semper  (Phil.  Archip.,  pi.  XL),  and 

■ndda  Xolliiiker,  pi.  I.,  fig.  8),  disagrees  with  my  observation  by  the  bifur- 
cation of  the  maiginals. 
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Amolia  marginala,  as  figured  by  Heyncmann  (1.  c.  pi.  III.,  flg.  7). 
Goklfiias  also  (1.  c.  1856,  pi.  IV.,  fig.  3)  figures  the  dentition  of 
L.  mnrginalus  as  the  same. 

Limax  campcalrin,  Binney  (pi.  IV^  fig.  6,  a.  b,  c).  One  speci- 
men has  40 — 1 — 40  tcetU,  IS  perfect  laterals.  Another  gives 
3I> — 1 — 3(>,  with  II  perfect  laterals.  The  centrals  and  laterals  are 
of  the  sanic  type  as  described  above  in  L.  agreelia,  excepting  that 
tlici-c  is  no  |K.'Ctiliar  inner  side  cutting  point  to  the  first  laterals. 
About  half  of  the  marginals  are  bifid.  I  find  great  difficulty, 
however,  in  <lctecting  any  bifurcation  on  the  extreme  marginals. 

As  stated  above,  Heynemann's  figure  of  the  dentition  of  L.  Wein- 
landi  could  not  have  t}ecn  drawn  from  this  species.  1  have  no  in- 
formation in  reganl  to  L.  Weinlandi  other  than  what  I  find  in 
Miitak.  Blatt.  X.  212,  pi.  III.,  fig.  1.  Judging  from  the  dentition 
alone  I  shotdd  hardly  consider  it  distinct  from  agre^ia. 

L.  cavipeHlrig  difTcrs  greatly  in  its  genitalia  from  L.  agrestin, 
to  which  it  has  been  compared. 

This  completes  the  iist  of  Korth  American  Limacen  now  hnown. 
I  will  add  that  maximuu  and  Jlauus  are  put  by  Heynemann  in  the 
H.  g.  Hei/nevtanitia ;  agresliit  in  s.  g.  A^olimax ;  campeittris 
would  be  pinced  by  him  in  s.  g.  MalacoHmax ;  while  Heuiatoni 
would  be  placed  by  him  in  the  genus  Atnalia. 

Since  the  above  was  written  1  have  received  specimens  collected 
in  the  mountnins  of  Colorado  by  Mr.  Ernest  Ingersoll,  of  a  species 
for  wliicli  I  propose  the  name  L.  IngereoUi.     A  full  description 
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ing  more  slender,  spine-like  margitiftls,  instead  of  the  abort, 
strictly  sculeste  form.  Tbe  base  of  attacUnicnt  of  the  marginals 
in  Limax  is  also  different,  being  less  sole-like,  and  more  irregu- 
larly circular  on  the  extreme  marginals.     Another  difference  is 


that  the  mai^inal  teeth  do  not  increase  in  size  so  rapidly,  and 
then  decrease  gradually  as  they  pass  off  laterally,  thu8  giving  an 
irregularly  crescentic  form  to  each  half  of  every  transverse  row. 
In  L.  maximus  the  marginal  teeth  decrease  gradually  in  size  from 
the  first  to  the  last.  It  is  the  same  with  agreulin,  &nd  I  believe- 
the  charftcter  to  be  generic. 

t.  Jaw  In  one  single  piece,  marginal  t«eth  quadrate— Hrlicin a. 

In  grouping  tbe  genera  of  Helicinm,  I  have  placed  (1)  those 
whose  jaw  has  no  distinct  ribs  npon  its  anterior  surface;  (3) 
those  whose  jaw  has  decided  stout  vertical  anterior  ribs;  (3) 
those  whose  jaw  has  delicate,  distant  ribs  generally  running  ob- 
liquely towards  the  median  line  of  the  jaw. 

(1)  Jaw  without  decided  ribs  on  its  anterior  sDrfscu. 

Gtniu  FATUI^,  Hald. 
In  none  of  tbe  American  species  of  this  genus  hnve  I  found  a 
jaw  with  distinct  well-formed  ribs  as  in  Helix.    In  several  species. 


It*  tf  P^ala  aiUrUeu*.    [MarM.)       Uw  tf  Pat¥l-i  itrlaliUa.    [Ilona.]  Jtw  at  P. 

sncb  as  strigosa  and  Cooperi,  there  are  distinct  traces  of 
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to  ribs  near  the  cutting  margin.    In  tuleriacus 

nuci  fdaltoensu)  there  are  such  wrinkles,  and  a 
riiP.    I  have  not  found  the  strife  aa  oblique  a 
t)  nolilara,  allemala,  and  ffrmphiUt  there  are 
ribe,  wrinkles  or  stride.     In  all  these  species 
to  a  median  iirojection  to  the  cutting  edge 
ovelopcd  in  HQlilaria.  allerntita,  and  especially 
e  last  two  species  liave  also  a  initch  more  a 
others.     I  have  not  seen  tlie  juw  of  Haydeni 
lenuislHala,  Horni,  pauper,  incrnvtala^  or  iw 
is  descriljed  by  von  Martens  aa  having  a  ri 
es  not  agree  with  my  observations  on   the  j 
aerican  species.   As  there  appears  considerable 
to  the  limits  of  the  genus,  I  think  il  best  to 
here  to  any  species  foreign  to  America. 

LlDiiiiiL  drmlllnD  ;(  P.  nlUn-l-J     {Morr*  ] 

shows  the  general  arrangement  of  the  teet 
.     The  characters  of  the  individual  teeth   a 
my  plate  VII. 

8  considerable  difference  in  the  lingual  dentit 
lave  grouped  in  this  genus  as  to  the  developm 

to  the  central  and  lateral  teeth,  and  the  pruse 

Tlie  Jaw  bfli  vpry  coarse  inrpendlculsr  slriw. 
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tinct  cutting  points  upon  these  cusps.  Such  cusps  and  points  are 
present  in  nolitaria  (pi.  VII.,  fig.  9),  alternata  (fig.  5),  perspectiva 
(fig.  3),  striatella  (fig.  10),  Hemphilli  (fig.  6),  Idahoensis  (fig.  4), 
OBteriscus  (pi.  XYIII.,  fig.  9). 

I  do  not  detect  these  cusps  in  P.  strigosa  (pi.  YII.,  fig.  1), 
Coaperi  (fig.  2),  probably  the  same  species,  or  Cumberlandiana ^ 
excepting  on  the  outer  laterals  (see  pi.  YII.,  fig.  1  d). 

The  central  and  lateral  teeth  of  all  the  species  examined  by  me 
are,  in  other  respects,  as  usual  in  the  Helicinas.  It  will  be  noticed 
that  the  base  of  attachment  is  subquadrate,  the  reflected  portion 
large  (except  in  asteriscua)^  the  cusps  short,  the  cutting  points 
short. 

All  tbe  outlines  of  the  teeth  are  less  graceful  than  in  Zonites, 
The  lateral  teeth  are  made  unsymmetrical  by  the  suppression  of 
the  inner  lower  angle  of  the  base  of  attachment,  and  the  less  de- 
velopment, if  not  suppression,  of  the  inner  cusp,  which  loses  the 
cutting  point  also.  The  marginal  teeth  are  quite  different  from 
those  of  Zonites^  Limax^  Vitrina^  Macrocyclis^  and  Olandina  in 
not  being  aculeate.  They  are  more  crowded  than  in  those  genera. 
They  have  a  quadrate  base  of  attachment,  not  sole-like,  shortened 
on  its  inner  lower  side,  but  produced  at  its  outer  lower  margin. 
The  reflected  portion  is  as  wide  as  the  base  of  attachment,  is  more 
produced  than  in  the  central  and  lateral  teeth,  retains  its  width 
throughout,  and  bears  two  oblique,  blunt  cutting  points,  the  inner 
one  always  much  the  larger  and  longer,  and  the  outer  one  of 
which,  in  most  of  the  species,  has  a  tendency  to  bifurcation. 
There  is  considerable  variation  in  these  cutting  points  even  in  the 
same  lingual  membrane,  but  as  a  general  thing  it  may  be  said  that 
the  marginal  teeth  are  but  a  modification  of  the  form  of  the 
laterals.  They  decrease  in  size  greatly  at  the  outer  edge  of  the 
lingual  membrane. 

It  must  be  borne  in  mind  that  the  cutting  points  vary  in  de- 
velopment on  difiTerent  portions  of  any  one  lingual  membrane.  I 
have  in  each  case  chosen  for  drawing  such  individual  teeth  as 
appear  best  to  illustrate  the  general  character  of  the  dentition. 

In  P,  Btrigosa  (pi.  YII.,  fig.  1)  there  are  50 — I — 50  teeth,  with 
15  perfect  laterals,  c  is  an  extreme  marginal.  I  give  in  fig,  e  a 
central  tooth  drawn  from  the  membrane  of  an  embryonic  young 
found  in  the  oviduct. 
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"":..  ii.  ,1)  lias  25—1—25  tpeth,  with  14  perfect 
~-ui»ictna  to  marginals  is  very  gra<lual. 
.    "II..  fi?.  2),  29 — 1 — 29,  witli  11  perfect  laterals. 
;  I.  ril.,  fig,  fi)  bus  20—1—20  teeth,  with  7  perfect 


■■-Ksti  ipi.  Vri.,  fig,  4)  lias  33—1—83  teeth,  with  U 
.     j.:<:i-iis.    The  transition  from  the  laterals  to  the  marginals, 
----rr.    -  voiy  ^atlaal. 
i-i-f'it  not  examined. 
..-■■r-ttua  (pi.  VII.,  flg.  5).    One  membrane  has  121  rows  of 

!4  teeth,  ten  of  which  arc  perfect  laterals.    The  variety 

'  '"!!i.r,  pL  VII.,  fig.  1,  agrees  with  it  in  dentition,  except  the 
laiuer  nf  teeth.     1  counted  20—1—20,  with  5  perfect  lateinla. 
',  r»mherlanihana  (pi.  TIL,  fig.  8)  has  24—1—24  teeth,  with 
.'.■ynt  13  i)er  feet  laterals.    There  is  on  appearance  of  aside  cutting 
'•lut  to  the  third  tooth,  a  decided  one  beyond  the  sixth. 
/'.  ifituixtriita,  not  examined. 

r.  pTiipectioa  (pi.  VII.,  fig.  3),  15—1—15  teeth,   T   perfect 
aierals. 

P.  xtrialella  (pi.  TIL,  fig.  10),  20—1—20  teeth,  with  8  [jerfect 
laterals.     Morse  gives  16 — 1 — IG, 

P.  ror/^a:  (pi.  XX.,  flg.  4),  18—1—18,  with  8  laterals.    A  marginal 
tooth  is  shown  in  b. 

P.  fngerHolli,  Inland.    The  species  should,  perhaps,  be  placed 
1  Mirrojihyaa.     Jaw  of  same  type  as  in  H.  Lanaingi  (almve),  with 
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be  seen  below.    It  will  be  noticed  that  one  species,  asteriscus^  has 
marginal  teeth  like  those  of  Pupa  and  Vertigo. 

GeoQs  HSMITB0CHU8,  Sw. 

In  Ann.  Lye.  N.  H.of  N.  Y.,  X.,  341, 1  have,  in  connection  with 
my  friend  Mr.  Bland,  shown  the  necessity  of  using  this  name  in 
preference  to  Polymita. 

The  jaw  is  arched  with  acuminated  ends,  smooth  anterior  surface, 
and  decided  median  prominence  to  cutting  margin. 

Fig.  83.  Fig.  23  represents  the  jaw  of  H.  varians.  The  lin- 
^^^^  gual  membrane  (pi.  XIII.,  fig.  1 )  has  about  33 — 1 — 33 
/y^'^^  teeth,  another  specimen  gave  43 — 1 — 43  teeth,  with 
L/        ^      n  perfect  laterals.    The  central  tooth  has  a  long, 

^wim  OMTOW  base  of  attachment  with  lower,  outer  angular 
expansions  and  incurved  lower  margin.  The  reflected 
portion  is  only  about  one-half  the  length  of  the  base  of  attachment, 
is  short,  and  bears  one  short,  stout  cusp  with  an  equally  short, 
stout  cutting  point;  'the  side  cusps  and  cutting  points  are 
obsolete.  The  laterals  are  the  same  as  the  centrals,  but  unsym- 
metrical.  The  outer  laterals  have  a  side  cusp  and  cutting  point. 
The  marginals  are  low,  wide,  and  have  one  broad,  long,  oblique, 
blnntly  bifid  cutting  point,  the  inner  division  the  smaller,  and 
a  very  mnch  shorter  side  cutting  point.  This  side  cutting  point 
is  also  sometimes  bluntly  bifid  in  the  extreme  marginal  teeth. 

The  dentition  of  the  other  species  of  this  genus,  extralimital  to 
Xorth  America,  examined  by  me,  agrees  with  that  of  this  species. 
(See  Pr.  Phila.  Ac.  N.  S.,  1874,  56.) 

G«Daa  TEBEHHOPHOBUS,  Binn. 

One  species  only  is  known  to  exist  in  North  America,  T.  Caro- 
liniensis.    It  has  an  arched  jaw  (fig.  24),  with  blunt,  scarcely 

attenuated  ends,  ribless  anterior  surface,  and  decided 
Fig.  34.        blunt  median  projection  to  the  cutting  edge.    The 
jaw  is  thick,  coarse,  with  vertical  and  parallel  trans- 
verse lines  of  reinforcement,  but  has  no  appearance 
of  ribs.    I  have  verified   this  fact  by  examining 
^  ^^•^  ^         numerous  specimens  of  all  ages  from  various  parts 
Bmtiimtntif      ^^  ^^^  country.    My  observations  have  been  con- 

Pnned  by  Morse,  also  (Journ.   Portland   Soc.  N. 
H.  18G4,  7).    I  Am  therefore  inclined  to  doubt  the  identity  of  the 
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Bpecimen  wliicli  Hi-yiiemnnii  (Mai.  Uhitl.  1SC2,  jil.  111,,  flg. 
descnlJCB  with  a  ribbeil  jaw.  Bergh  (Zool.  Hot.  (Jcaoll.  in  WWi 
XX.  833)  suggests  tliRt  Heytiernann  wiBy  Imve  bati  Palti/er 
dorsalis  before  him.  Morcli,  Jouni.  dc  Condi.  1865,  suggests  thft| 
it  mny  Imve  been  Vcronicella  Fhridana.  At  all  events  I  do  il<K 
believe  it  could  have  been  tlio  species  now  untler  ronsiderntioiifl 
I  suspect  it  to  Imve  Iwen  PalH/era  Wftherbyi.  (See  Ann.  hyi 
Nat.  Hist,  of  N.  v.,  Xr.  31.) 

The  lingual  membrane  is  arranged,  as  usual  in  the  Belicinm,  ■ 
Hliown  in  fig.  25.     It  niusl  be    borne  in  mind  that  I  ofTer  tU 


lijTure  simply  to  show  the  general  arrangement  of  the  teeth— 
form  of  tlie  individual  teetli  being  much  more  accurately  given  tl 
1)1.  VI.,  fig  1.  Murse  counted  1 15  rows  of  5G — 1 — 5(>  teeth,  anotlu 
membrane  gave  49 — 1 — *9  teetb,  with  23  perfect  laterals;  I  hare  ' 
myself  counted  6G — 1 — 5G  teeth,  with  11  perfect  laterals.  The 
central  teeth  a  have  a  very  long  narrow  base  of  attachment 
widening  towards  the  lower  margin,  which  is  excavoted.  There  b 
a  line  of  reinforcement  running  parallel  to  llie  lower  edge,  and  i 
a  short  distance  along  the  aides.  The  reflected  portion  equ^ 
fefoanli  of  the  len^h  of  the  boae  of  attachment.    It  ii 
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and  boars  a  short,  stout,  intMlian  cusp,  having  a  short,  blunt, 
cutting  pohit.     There  arc  no  side  cusps  or  cutting  points. 

The  laterals  6  arc  like  the  centrals,  but  unsyunnetrical;  their 
reflectetl  portion  is  also  longer.  The  outer  laterals  (t*)  have  an 
outer  side  cusp. 

The  marginals  d  are  a  simple  modification  of  the  laterals,  being 
quadrate,  longer  than  wide,  with  one  inner  broad,  long,  oblique, 
bluntly  iK)inted  cutting  point,  bearing  un  inner,  side,  short,  acute 
cutting  point.  These  cutting  points  on  the  extreme  marginals  e 
are  simply  short  and  bluntly  rounded. 

Some  membranes  examined  by  me  seemed  to  have  an  extension 
to  the  base  of  attachment  beyond  the  up[)er  margin  of  the  reflected 
portion,  to  which  it  was  parallel. 

This  membrane  Is  peculiar  in  the  long,  narrow  base  of  attach- 
ment and  short  reflected  portion  of  the  central  and  first  lateral 
teeth. 

Qenoi  HOLOBPIBA,  Mart.  A  Alb. 

There  are  two  ai)ecie8  of  this  genus  found  within  our  limits, 
H,  OoM/usHi  and  Rm'meri^  the  former  of  which  I  have  been  able 
to  examine.  I  have  not  been  able  to  examine  lingual  mem- 
brane of  J7.  Rcemeri^  but,  thanks  to  Mr.  Bland,  1  have  examined 
and  here  figure  (pi.  XX.,  fig.  10)  that  of  //.  Ooldfintsi.  There  arc 
'l*"* — 1 — 26  teeth,  with  about  9  laterals.  The  cusps  of  the  marginals 
are  quite  widely  separated.  The  general  characters  of  the  teeth  are 
a9  described  below.  I  can  refer  also  to  Messrs.  Fischer  and  Crosse 
for  information  regarding  the  jaw  and  dentition  (Joum.  de  Conch. 
XVIII.  13,  1870,  pi.  v.,  and  Moll? Mex.  et  Guat.,  320,  pi.  XVI.) 
The  jaw  is  arcuate,  with  slighly  acuminated,  blunt  ends,  thin, 
anterior  surface  ribless;  cutting  edge  simple;  transverscl}-  and 
vertically  striated. 

The  lingual  membrane  in  H,  Tryoni  and  Pfeifferi  examined 
and  figured  by  those  authors,  is  of  the  usual  Helicinee  type.  The 
centrals  and  laterals  have  a  single  short  cusp,  bearing  a  short, 
blunt  cutting  point,  both  side  cusps  and  side  cutting  points  being 
absent;  marginal  teeth  quadrate,  wide,  low,  with  one  long,  inner, 
obtQse  catting  point,  and  one  outer,  side,  short,  blunt  cutting 
point. 
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Octrni  KEUCODISCUa,  Uora». 
Jiiw  according  to  Morse,  or  the  only  ktiowii  siK-cies,  H.  Uneatiti 
low,  wide,  eresentic,  ends  much  fitteuuat«d,  acute ;  cuUiug  n 

with  n  median,  lieak-like  jirojevtioi 
tiiiterior    surface    wilboul    ribs, 
covered   with    etrise   converging  dlt^ 
llqiicly  towards  the    lieak-like  proml-fl 
nenee. 

According  to  my  rule  of  admitting  in  tlie  genus  Helix  only  suokl 
species  as  have  a  ribbed  jaw,  I  am  forced  to  recognize  Unratug  t 
a  distinct  genus.     Fig.  27  shows  the  general  arrangement  o 


teeth  u|)oii  the  lingual  membrane.  The  characters  of  the  aepKr«t 
teeth  arc  better  shown  in  my  plate  XIII.,  Kg.  5.  Morse  gives 
rows  of  12 — 1 — 12  teeth,  each  with  4  perfect  laterals.  Leidy,  iaj 
Terr.  Moll.U.  S.,  II.  262,  fig,,  gives  13—1—13  teeth,  with  5  perl 
laterals.  The  membrane  examined  by  me  has  12 — I — IS  teethj 
with  4  i>erfect  laterals.  The  central  teeth  have  a  base  of  ntta 
nient  very  small,  longer  than  wide,  with  expandiKl  lower  anglM 
and  reflected  upper  margin.  Reflection  very  small,  with  a  stoats 
short,  median  cusp,  and  very  short,  blunt  side  cnsps,  all 
cusps  with  short  cutting  points.  The  lateral  teeth  have  a  base  f 
attachment  three  times  as  wide,  and  somewhat  longer  than  t 
centrals,  and  unsymmetrical  by  the  suppression  of  the  inner,  low 
lateral  expansion;  the  upper  margin  is  broadly  reflected; 
reflection  is  short  but  symmetrical,  having  two  equally  developed 
short,  stout  side  cusps,  bearing  short  cutting  points  ;  the  median 
cusp  is  stout,  long,  extending  nearly  to  the  lower  edge  of  t 
base  of  attachment,  beyond  which  projects  slightly  the  •- 
cutting  point. 

The  marginals  are  low  and  wide,  the  reflection  as  broad  as  l 
(mm  of  attachment,  reaching  nearly  to  its  lower  edge,  and  fiin: 
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with  one  inner,  long,  bluntly  bifid,  stout,  oblique  catting  point, 
and  two  or  more  abort  out«F  cutting  points.  The  same  form  of 
mar^nil  is  found  in  Fupa. 

The  membrane  is  very  peculiar  in  the  lateral  teeth,  not  only 
ftom  their  large  size,  but  also  from  tbeir  symmetrical,  tricuspid 
reAeeUoD,  quite  like  the  usual  arrangement  of  central  teeth  in  the 
BeUeidM. 

0>nu  mVMAOIA,  Biuo. 

Tbe  Jaw  (we  pi.  XVI^  fig.  S  of  that  of  the  only  species  found  in 
our  limits,  F.  Bubcylindrica,  Lin.)  is  low,  slightly  arcuate,  ndde, 
with  but  slightly  attenuated,  blunt  ends ;  cutting  edge  with  a 
■lightly  produced,  wide,  median  projection ;  anterior  surface  with- 
ont  riba,  bat  with  fine  vertical  stris.  There  is  a  strong  muscular 
attachment  on  its  upper  margin. 

Figure  38  gives  the  general  arrangement  of  the  teeth,  the  cha- 


Fig.  88. 


racten  of  the  separate  teeth  being  better  shown  on  pi.  XT.,  fig.  9. 
m*  figure,  as  well  as  that  of  the  jaw,  I  drew  from  a  Maine  speci- 
men, fhmiahad  hy  Mr.  Anson  Allen.  There  were  24 — 1 — 34  teeth, 
with  8  perfect  laterals;  Tbe  central  teeth  are  small  and  narrow 
in  proportion  to  the  laterals,  with  a  long,  narrow  base  of  attach- 
nent,  expanding  at  its  lower  angles.  The  refiected  portion  is 
very  small,  tricuspid ;  the  central  cusp  stout,  short ;  the  side  cusps 
small,  blont ;  all  the  cusps  bear  short  cutting  points. 

The  lateral  teeth  are  about  as  wide  as  high  in  their  base  of 
attachment,  which  i«  aubrectangular.  The  whole  upper  edge  is 
■qnardly  nllected.  The  reflection  is  very  short,  and  bears  a  stout, 
hlaat,  loi^,  inner  cnap,  reaching  almost  to  tbe  lower  edge  of  the 
baaaof  sttanhmant,and  bearing  aloug,  blunt  cutting  point,  which 
NaflhM  taayafrf  the  lower  edge.  The  onter  side  cusp  of  the  refleo- 
tfoalswidf^aqiafated  flrom  the  inner  cusp,  is  very  short,  bluntly 
wmaimifWrnA  bwn  »  ahort,  binnt  catting  point.  Tbe  first  mar> 
U 
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ginftls  (t!g.  b)  are  but  a  nioditfcation  of  these  laterals,  by  tbe 
greater  development  of  the  reflection,  and  shortening  of  the  inner 
cusp.  Tbe  outer  marginals  (flg.  c)  become  wide,  low,  irregular  in 
shape;  the  upper  edge  broadly  reflected,  the  reflection  reaohing 
the  lower  edge  of  tbe  base  of  attacbment,  and  bearing  along  its 
whole  length  numerous  (6  or  8  in  some  teeth)  short  snbequal 
denticles,  some  bluntly  rounded,  others  longer  and  sharp,  giving 
a  pectinate  appearance. 

My  study  of  this  membrane  confirms  my  belief  of  the  identity 
of  the  species  with  the  European  form.  I  have  carefully  compared 
the  dentition  of  our  form  with  that  described  and  figured  by 
Lebmann  (Lebenden  Schnecken,  133,  pi.  XIII.,  flg.  44),  and  find 
them  to  agree.  I  must,  therefore,  disagree  with  the  decision  of 
Morse  (Jonrn.  Portl.  Soo.).  I  have  also  examined  the  genitalia 
of  our  species,  and  found  it  to  agree  with  I^ebmann's  flgare  (I.  c), 
especially  in  the  existence  of  the  very  pecnliar  flagellum  to  the 
penis  sac.  This,  however,  cannot  be  considered  as  a  most  reliable 
speciflc  character  peculiar  to  this  species,  as  it  exists  also  in  Gteci 
lianella  adcula. 

I  am  very  confident  of  the  presence  of  well-developed  sid«  cusps 
to  the  central  teeth,  which  Morse  (1.  c)  does  not  flgure,  though 
they  are  flgured  by  Thomson,  Ann.  Mag.  N.  H.,  TII^  pi.  lY.,  flg. 
8.  They  appear  to  me  also  to  bear  the  short  cutting  points  which 
1  have  figured. 
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Genus  8TEH0GTBA,  Shnttl. 

I  have  not  been  able  to  examine  8.  octonoides  (S.  suhula  of  L. 
and  Frw.  Shells,  I.)  or  8.  gracillima^  but  only  8.  decoUata^  Lin., 
fh>m  Charleston,^  S.  C,  a  species  introduced  from  Europe  by 
commerce,  and  the  true  8.  subula  found  near  Mobile,  Ala.  Of 
eztralimital  species  I  have  examined  8.  octona^  gonostomaj  and 
hasta.    Semper  has  examined  8.  Panayensis, 

The  jaw  (see  pi.  XYI.,  fig.  1,  for  that  of  8.  subula)  is  low,  wide, 
with  attenuated,  blunt  ends,  and  a  wide,  slightly  produced  median 
projection.  There  are  distinct  vertical  strise  on  that  of  8. 
decoUata, 

The  lingual  membrane  is  long  and  narrow.  The  central  tooth 
has  a  very  small,  high,  narrow  base  of  attachment,  the  lower  outer 
angles  generally  somewhat  expanded.  The  reflected  portion  is 
very  small,  and  bears  a  short,  stout,  median  cusp,  and  two  very 
small  side  cusps ;  all  the  cusps  bear  distinct  cutting  points.  The 
lateral  teeth  are  very  much  larger  than  the  centrals.  The  base  of 
attachment  is  about  as  high  as  wide,  its  inner  lower  lateral  expan- 
sion suppressed  as  usual.  The  upper  edge  is  squarely  reflected. 
The  reflection  is  very  large,  and  bears  one  stout  median  cusp, 
extending  almost  to  the  lower  edge  of  the  base  of  attachment ; 
there  is  also  an  outer,  much  smaller  side  cusp,  and  a  less  devel- 
oped, sometimes  subobsolete  inner  side  cusp ;  all  the  cusps  have 
distinct  cutting  points,  proportioned  to  their  size ;  that  on  the 
central  cusp  being  greatly  developed.  In  8.  decollata  (pi.  XY., 
flg.  5)  the  inner  cutting  point  is  also  much  developed,  and  joined 
to  the  central  cutting  point.  The  marginal  teeth  in  8.  decollata 
are  bat  a  modiflcation  of  the  laterals,  with  the  suppression  of  the 
inner  casp  and  catting  point  (6) ;  the  extreme  marginals  (c)  difi(er 
in  the  greater  development  of  the  reflected  portion  and  equaliza- 
tion with  it  of  the  cutting  points,  of  which  there  are  but  two.  In 
&  aii&ic2a  (pi.  XY.y  fig.  8)  the  marginal  teeth  (6)  have  more  nu- 
merons  catUng  points,  formed  by  the  bifurcation  of  the  inner  and 
onter  catting  point.  The  second  denticle  from  the  inner  side  is 
the  largest.  It  will  be  noticed  that  in  8.  decollata  both  the  side 
totting  points  of  the  laterals  are  quite  thorn-shaped. 

8.  deooUaiOj  L.  (pi.  XY.,  flg.  5,  b  is  one  of  the  flrst  marginals, 

■  I  tmnd  the  species  in  great  numbers  at  various  localities  in  this  city 
dniag  a  reoent  visit  (1875). 
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c  extreme  marginal) — a  Cliarleston  specimen.    TUereare  33 — 1— 
38  teeth,  with  1 1  perftict  laieraU. 

S.  gubula,  Pfr.  (pi.  XV.,  fig.  »,  6  is  an  extreme  marginal).     There 
are  24 — 1 — 24  teeth,  willi  6  perfect  laterals. 


a<nai  PUFA,  Drap, 

I  have  personally  examined  the  jaw  and  lingual  membrane  in 

only  two  species,  P./atlax  (pi.  XV".,  fig  12)  and  P.  rupicola  (pi. 

XV^fig.  2).     For  inTormation  about  the  other  species  I  am  iu- 

debted  to  Mr.  Morse,  whose  figures  are  copied  below. 

The  jaw  is  low  (in  P.  rupicola,  pi.  XVI.,  fig.  7,  strongly  arched), 
wide,  arcuate  ;  ends  but  little  attenuated  in  mugcorum,  pentodon, 
fallax,  rupicola ;  acutely  pointed  in  corticaria  ;  a  more  or  leas 
developed,  broad,  blunt  median  projection  to  the  cutting  edge; 
anterior  surface  without  riba,  but  generally  with  vertical  striie. 
Figure  39  gives  a  general 
view  of  the  arrangement  of 
the  teeth  on  the  lingual  mem- 
brane. Pl.XV.,flg.2,8hows 
more  correctly  the  cUarao- 
ters  of  the  isdivldual  teeth 
inut«.,,  ^j,  ^1^^   genus.      The   mem- 

brane is  long  and  narrow,  the  teeth  are  as  in  the  genua  Vtriigo 
described  below;  excepting  that  in  /'ii;)a  the  central  tooth  Isqatte 
small  in  proportion  to  the  laterals.  The  marginal  teeth  are  ir> 
regularly  denticulated,  the  inner  denticle  the  largest. 


p^g.  aft. 


P.  munrortim  (see  flg.  29  abore),  has  00  rows  of  1< — 1— -14  t«cth, 
with  sis  perfect  laterals.  The  figure  and  description  of  Lebmiura  i 
of  the  Buroi>ean  P.  muscoritm,  confirm  my  belief  in  i 
of  the  two  forms. 
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P.  Blandu  Hoppii,  vario!o$a,  decora,  corjtulenia,  Soweltt,  Cati- 
/omica,  modicii,  Arizonenm,  hord'octa,  armifera,  borralia,  con- 
trarta,  and  ftellucida,  not  exsmined. 

P.  pentudon  bu  C4  rows  uf  10— I— 10  leelh,  with  4  perfect  Ute- 
nls  (flg.  30). 

P.  oortioarta  bu  1 3— I— I S  teeth,  wtth  3  perfect  Ut«ralk  ( Ag.  3 1 ). 

P.  npicoia  {lA.  XV.,ig.  i)  bu  ll— 1— II  teeth,  with  &  perfect 
Utenls. 

P.fallax  (pi.  XV.,  flg.  13)  hu  15—1—15,  witb  7  perfect  iMentl*. 


Jnw  more  or  lem«  arcbed,  enda  but  little  attaniiated,  blunt:  in- 
terior kurfnoe  with  deltcAte  vertical  striK ;  cutting  margin  with  a 
more  or  teea  developed  median  projection. 

1  hangiTenAgnre 83 copied  fton  thatofMorae. 

"<1_"-  In  the  L.  and  Frw.  Sheila  N.  A.,  I.,  will  be  found 

other  figures  of  Jaws  showing  the  rarlations  in 

outline  found  in  Ibe  genas.    I  hare  |wraonallf  ex- 

™"  ('il^^i      amined  the  Jaw  in  none  of  our  species. 

For  the  characters  of   the  lingual  dentition 
I  am  also  entirely  dependent  on  Morse. 

Figure  33  shows  the  geti^- 
*•  ralarrangementoftbeteetb 

on  the  membrane.  The 
membrane  is  long  and  nar- 
row. The  central  teeth 
have  a  base  of  attachment 
higher  than  wide,  snbreo- 
tangnlar.  The  whole  upper 
margin  Is  broadly  reflected.  The  reflection  is  very  short,  and  liears 
thn«  short  stout  cusps,  the  central  the  longest,  each  vuap  bearing 
(I  pmume)  a  distinct  cutting  point.  The  central  tooth,  in  thoae 
apeeiea  whose  dentition  is  known  to  me,  is  as  large  as  the  laterals, 
and  not  smsller,  sa  set>ma  to  be  the  rule  in  our  species  of  Pupc, 
The  lateral  tt^th  are  like  the  centrals,  but  nnaymmetricaL  The 
reflected  portion  ia  small,  trienapld  or  bicnipid.  The  marginals 
•ra  wide,  low,  with  a  broad,  irregular,  denticulated  reflection.  Mr. 
Morae  givea  the  following  count  of  the  teeth.  V.  Oouldi  (fig.  34) 
has  15  rowaof  II— I— 11  teeth,  with  1  perfect  laterals.    V.BoUe- 
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^ana  (flg.  35)  has  88  rovs  of  12—1—12  teeth,  with  S  perfect  late- 
rals. A  compariBon  of  this  description  and  figure  with  that  of 
Lubinann,  pi.  Xf  V.,  flg.  53,  will  prove  that  this  species  cannot  be 
identical  with  P.  pygmaa  of  Europe,  as  has  been  suggested  by 
Mr.  Owyn  JelTreya  (Ann.  Mag.  >'at.  Hist.,  1878,  816). 


Fig.U. 


Tig.  88. 


irj  pa  ja  R'5^1'^ 


ml  daBlUioD  or  VtHlgo  Otmldt. 


>  af  Vtrtlga 


V.  milium,  not  obaerTcd. 

V.  ooata  (see  above  figure  33)  has  90  rows  of  14 — 1 — 14  teeth 
apparently  with  9  perfect  laterals.  The  species  has  been  referred 
to  P.  anlivergOfhat  the  figure  of  the  dentition  of  that  species  given 
by  Lehmann  (pi.  XIY.,  flg.  52)  does  not  sustain  the  theory  of  iden- 
tity. 

V.  venlricwa  has  98  rows  of  13 — 1 — 13  teeth,  with  6  perfect 
laterals  (fig.  36). 

V.  gimplex,  not  observed. 

Fig.  86. 
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lingnftl  incmbnine.    I  regret  not  being  able  to  give  more  accurately 
the  characters  of  the  individual  teetli,'  but  have  lost  the  membraue 


in  renaoving  it  for  examinstiou.  There  are  129  rows  of  34 — 1 — S4 
teeth  each.  See  Proc.  Ac  Nat.  Sc.  Pbila.,  1874,  pi.  Vill.,  fig.  1, 
for  figure  of  dentition  of  S.  dectimana. 

(3)  Jaw  with  det^ided  short,  vertical  ribs  to  its  anterior  surface. 


I  have  not  been  able  to  give  any  information  regarding  two  spe- 
cies fonnd  within  our  limits,  A,  Andermni  (see  below,  p.  194),  and 
A,/oliolatu8.  Indeed  there  seems  so  much  uncertainty  in  regard 
to  them,  that  I  doubt  their  belonging  to  tliis  genua.  For  fuller 
iDfonnation,  see  Ann.  N.  Y.  Lye.  of  N.  H.,  X.  297.  This  leaves 
only  one  species,  A.  kortemiB,  F^r.,  described  and  figured  in  Teir. 
BlolL  V.  8.,  and  in  L.  and  Frw.  Sb.  N.  A.,  I.,  referred  to  A./usvue, 
MvO. 

The  species  was  introduced  by  commerce  into  Boston  many 
yean  ago.  It  still  exists  there,'  specimens  Laving  been  found  by 
ne  in  1871,  from  one  of  which  I  extracted  the  jaw  and  lingual 
Bemlwaae  here  described.  I  have  compared  the  figures  of  the 
fcnitalia  oTA.  horUnaia  given  by  Lehmann  and  A.  Schmidt'  with 
tboM  given  by  Leidy  in  Terr.  HoU.  TT.  S.  There  is  a  difference 
im  thm  position  of  the  retractor  muscle  of  the  penis.  Leidy  places 
it  at  ttebaM  of  titepenia  sac,  Lehmann  at  the  top,  Schmidt  omitting 

■  TIm  Wa  t«  lllqrtntiaa  la  the  text,  I  have  received  spedmens  collected 
1y  lb  W.  W.  OoUutt  at  Key  West  There  are  37—1—87  teeth,  of  the 
■tot^fpsMbP.  towsMaa,  referred  to  In  the  text. 

~  1y  be  fimnd  In  gardens  between  Chestnut  and  Mt. 
>-«ibam  Winow  Street,  as  well  as  elsewhere. 
t  der  Btjloinmatophoren,  18M. 
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it  entirely.  The  l&Bt  two  authors  figure  a  retractor  to  the  dnct  of 
the  genital  bladder,  and  9U  does  Leidy  (though  in  the  deacription 
of  the  plates  he  refers  it  to  the  vagina).  Lehmann  llgores  a  re- 
tractor also  to  the  genital  bladder  itself.  Lehmann's  figare  ofthe 
genitalia  of  A.  fuaoua  (pi.  VI.,  flg.  2)  agrees  more  closely  with 
Leidy's  fignre  in  all  respects,  Indeed,  bnt  the  position  of  the 
retractor  penis,  which  Lehmann  places. at  the  top  ofthe  penis  sac. 
His  flgiire  ofthe  dentition  of /uscus  is  nearer  mine  of  the  Boston 
specimens  tlian  is  his  of  hortenaia,  though  the  transverse  count  of 
teeth  is  larger.  Goldfbss'  figure  of  the  dentition  of  J.  AorfamstS 
also  (1.  c.  pi.  y.,  flg.  6)  differs  from  roy  figure  in  the  same  way,  t'.  e., 
by  the  presence  of  an  inner  side  cusp  and  cutting  point  to  the 
lateral  teeth.  Thus  I  find  it  impossible  to  decide  fVom  the  geni- 
talia whether  to  refer  our  species  to/uaeus  or  hortentiM,  though  I 
incline  to  the  former.  From  the  dentition  I  should  asanredly  adopt 
the  former  name  also. 

The  jaw  of  the  Boston  specimen  (pi.  XVI.,  fig.  3)  is  tbit^ 
arcuate,  ends  but  little  attenuated;  no  median  projection  to  the 
cutting  edge :  anterior  surface  with  8  stout,  separated,  unequal  riba, 
d  en  ti  en  la  ting  either  margio. 

Lingual  membrane  (pi.  Y.,  flg.  5)  long  and  narrow.  Teeth  about 
31 — 1 — 31,  with  about  ten  perfect  latends.  Centrals  with  the  base 
of  attachment  longer  than  wide:  reflection  half  as  long  u  the 
base  of  attachment,  bearing  one  long,  stout  cusp  extending  to  the 
lower  margin  of  the  base  of  attachment,  beyond  which  prc>]ects 
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Genu  ABIOUICAX,  M»roh. 

Jaw  thick,  slightly  arcuate,  ends  but  little  attenuated,  blunt ; 
low,  wide :  anterior  surface  with  numerous  stout  ribs,  denticulatiug 

either  margin.    The  number  of  ribs  varies 

Fig.  89.  In  the  several  species,  and  in  different  indi- 

lilllifrrWllfc         viduals  of  the  same  species.    Fig.  39,  drawn 

i^lj[)jyU[y^  from  the  true  northern  A.  Columbianu8^  has 

UPV^  V      13  ribs;  another  specimen,  supposed  to  be 

the  same  species,  has  about  12.    (See  Proc. 


Ac.  Nat.  Sc.  Phila.  1874,  pi.  II.,  fig.  11.)  A. 
Calxfomicus  has  given  13  and  14  ribs.  A.  niger  has  been  de- 
scribed by  Dr.  Cooper  with  20,  but  I  found  only  8  in  one  specimen 
which  I  refer  to  that  species. 

Fig.  498  of  p.  279,  L.  and  Frw.  Shells  N.  A.,  I,  gives  the  general 
arrangement  of  the  teeth  upon  the  lingual  membrane.  It  is  drawn 
from  the  tme  northern  A,  Columbianus.  On  pi.  Y.,  fig.  6, 1  have 
girea  more  detailed  figures  of  the  dentition  of  a  specimen  I  refer 
to  this  species.  It  will  be  seen  that  the  central  teeth  have  a  base 
of  attachment  longer  than  wide,  with  expanded  lower  angles,  and 
iscarved  lower  margin  ;  the  upper  margin  is  reflected ;  the  reflec- 
tion is  large,  broad,  and  has  a  short,  stout  median  cusp,  bearing 
a  long,  stout  catting  point ;  the  side  cusps  of  the  reflection  are 
sobobeolete,  but  there  are  well-developed  triangular  cutting  points. 
The  laterals  are  like  the  centrals,  but  unsymmetrical  by  the  sup- 
pression of  the  inner  lower  lateral  expansion  to  the  base  of  attach- 
ment, and  the  inner  side  cutting  point,  the  inner  side  cusps  being 
still  sabobsolete. 

The  change  from  lateral  to  marginal  teeth  is  shown  in  b  and  c, 
the  median  cnsps  and  cutting  point  being  greatly  developed,  and 
sometimes  (c)  having  a  side  cusp  and  cutting  point ;  the  base  of 
attachment  is  still  narrower  than  in  the  flrst  laterals.  The  mar- 
ginals are  shown  in  d  and  e.  They  are  about  as  high  as  wide,  the 
reflection  equals  the  base  of  attachment  and  bears  an  extremely 
long,  blont,  stout,  oblique  catting  point,  with  a  side  spur  upon 
the  last,  in  the  extreme  marginals  developed  into  a  short,  stout, 
iide  catting  point.  The  catting  point  of  the  marginals  by  its 
great  development  forms  the  chief  characteristic  of  the  membrane ; 
it  is  well  shown  in  profile  (flg./.).  There  were  22  perfect  laterals 
In  this  specimen.  The  figure  referred  to  above  shows  only  12  late- 
nk,  with  lis  rows  of  56—1 — 56  teeth  each. 
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.  Ariolimax  Californicua  (pi.  V.,  flg.  1)  has  the  same  type  of 
dentition,  but  the  bases  of  attachment  are  more  developed,  and 
are  produced  beyond  the  reflection  at  their  upper  mai^n.  There 
are  SO — 1 — 80  teeth,  with  9  perfect  laterals. 

Ariolimax  niger,  also  (pi.  V.,  fig.  3),  haa  the  same  type  of  den- 
tition as  A.  Columbianus,  the  aide  cusps  of  the  centrals  are,  how- 
ever, more  developed.  On  one  specimen  I  found  manual  teeth 
with  one  inner  stout,  short,  rounded  cutting  point,  and  two  shorter, 
rounded,  side  cutting  points  (see  fig.  2),  instead  of  the  usual  long 
cutting  point.  This  is  the  only  variation  in  the  dentitiou  of  the 
genus  which  I  have  noticed. 

Since  the  above  was  written,  I  have  received  specimens  which 
agree  with  Cooper's  description  of  Arion  Anderaoni,  which  appear 
to  be  a  true  Ariolimoj:.  Full  descriptions  will  be  given  at  another 
time.  The  jaw  has  13  ribs.  The  lingual  membrane  has  48 — 1 — (8 
teeth  of  the  type  usual  in  the  genus. 

Ariolimax  Bemphilli,  a  species  from  Niles  Station,  Alameda 
County,  California,  which  I  am  about  to  describe  under  the  name 
of  its  discoverer,  has  a  jaw  with  8-12  ribs.  Lingual  membrane 
with  31 — 1 — 31  teeth  of  the  type  common  to  the  genus. 

For  full  remarks  on  this  genns,  see  Proc.  Ac.  Ifat.  Sc.  Phila. 
1814,  p.  33. 

Tlie  genus,  as  (kr  as  now  known,  is  restricted  to  this  country; 
there  are,  therefore,  no  descriptions  or  figures  of  the  jaw  and  den- 
tition of  foreign  species  to  compare  with  ours. 
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l>t«nl  ezpanBion  of  the  base  of  attAchnieiit  Marginals  (b)  low, 
wide,  with  one  inner,  stout,  oblique  cutting  point  and  two  outer, 
■mailer,  blunt  cutting  points. 

As  in  all  lingual  membranes,  there  is  a  difference  in  the  develop- 
ment of  the  cusps  and  cutting  points  on  various  parts.  The  teeth 
figured  are  the  least  graceful  in  tbeir  outlines. 

QnuBimmA,  J.  0.  Coop. 

Jaw   (fig.  40)   low,  arcuate,  with  blunt,  scarcely  attenuated 

ends;  no  median  projections  to  the  cutting  edge ;  anterior  surface 

with  numerous,  broad,  crowded  ribs. 

~!Si~l  Lingual  membrane  (flg.  41)  as  usual  in  the  Seli- 

m\jj]^\    cime.    Centrals  with  a  snbqnadrate  base  of  attach- 

^  ^    ment,  with  expanded  lower  angles ;  upper  margin  re- 

^tianut.        fleeted ;  reflection  large,  bearing  three  distinct  cusps, 

the  central  the  longest;  all  three  cusps  apparently  with 

distinct  cutting  points.    Laterals  like  the  centrals  but  unsymme- 

trical  by  the  suppression  of  the  inner  cusp  and  cutting  point,  and 


Rg-  41. 


inner  lower  lateral  expansion  of  the  base  of  attachment.  Hargi- 
ub  simply  a  modiflcation  of  the  centrals,  subquadrate,  higher 
than  wide,  with  one  inner,  long,  oblique,  stout  cutting  point,  and 
one  outer,  smaller,  side  cutting  poiuL 

I  regret  not  being  able  to  give  n  more  satisfactory  figure  of  the 
dntition  of  £.  nolabilu,  our  only  known  species. 

It  hu  SI — 1 — 21  teeth,  with  8  perfect  laterals. 


Jaw  of  the  only  known  species,  H.  glanduloaa,  thick,  low,  wide, 
dightiy  ucuate,  ends  attenuated,  blunt ;  cutting  margin  without 
■wHan  prq|ection;  anterior  surface  with  about  14  crowded,  stout, 
Jnqolarij  developed  ribs,  denticulating  either  margin  (pi.  XTI., 
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Lingtiiil  membrane  (pi.  V.,  fig.  7)  loDg  and  narrow.  Teeth 
23 — 1 — 23,  with  11  perfect  laterals.  Centrals  witli  a  quadran- 
gular Imse  or  attachment,  higher  tban  ni<le.  Reflection  about 
half  as  long  as  this  base,  vith  along,  narrow  median  cusp  reaching 
the  lower  margin  of  the  base  of  attachment,  beyond  which  pro- 
jects slightly  the  short  cutting  point;  side  cuepa  but  little  de- 
veloped, but  bearing  short,  stout  triangular  cutting  points.  Late. 
rals  like  the  centrals,  but  nnxym  metrical  by  the  suppression  of  the 
inner,  lower,  lateral  angle  of  the  base  of  attachment,  and  the  inner 
side  cutting  point.  First  marginal  {b)  with  a  square  base  of 
attachment,  broadly  reflected  into  one  stout  cusp,  bearing  a  single, 
stout,  very  long,  bluntly  ending,  oblique  cutting  point.  Outer 
marginals  (c)  low,  wide,  the  reflection  broad,  reaching  the  lower 
edge  of  the  base  of  attachment,  and  bearing  one  inner,  longi  | 
oblique,  blunt  cutting  point;  there  appear  no  outer,  small,  side 
cutting  points. 

Omat  ?ALUFESA,  Hone. 
Jaw  stout,  arcuate,  ends  but  little  attenuated,  blunt :  anterior   1 
surface  with  stout  separated  ribs,  9  in  P.  dorsalia  (fig.  42),  over  ' 
15  in  P.  Wetherbyi.     The  jaw  of  the 
^'K-  *^-  latter  is  arched,  and  has  a  blunt  me- 

^^4VVVV^^^  dian  projection,  broken  bj-  the  ends  of 

/ii^MMJ^K^^k      ^''^  '''^^'     These  last  are  moi-e  irregu- 
[    y^^  ^^^^fc     larly  developed  also. 

.       ...  ,       ^~  ¥ia.  43  shows  the  arrangement  of  J 

the  teeth  on  tlie  membrane  in  P.  i 
salts,  while  separate  teeth  of  the  same  species  are  more  correctly 
drawnonpl.  VI.,fig.  C. 


Mr.  Morse  gives  115  rows  of  56— 1— 5(J  teeth  each,  with  IS 
perfect  laterals.  In  the  specimen  examined  by  me  I  found  only 
29_1_29  teeth,  with  14  perfect  laterals,  a  difference  sufficiently 
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greml  to  raiae  a  doubt  of  the  specific  identity  of  the  two  Bpecimeiift. 
The  central  teeth  have  a  base  of  attachment  longer  than  wide, 
with  short  lines  of  reinforcement  running  parallel  to  the  outer 
edges  at  the  lower  margin.  The  upper  margin  is  reflected.  The 
refection  extends  about  one>third  of  the  length  of  the  base  of 
attachment;  it  bears  a  central,  stout,  well-dcTeloped  cusp,  and 
one  small,  little^leTeloped,  rounded  cusp  at  eaoh  side;  all  three 
cusps  hare  stout  cutting  points.  The  lateral  teeth  are  like  the 
centrals,  but  unsymmetrical  by  the  suppression  of  the  Inner  cusp 
and  cutting  point,  and  inner,  lower,  lateral  expansion  of  the  base 
of  attachment.  The  marginal  teeth  are  low,  wide ;  broailly  re- 
flected, the  reflection  equalling  the  length  of  the  base  of  attach- 
ment,  and  rery  irregularly  denticulated,  there  being  usually  one 
long,  blunt,  oblique,  inner,  bifid  cutting  point,  the  outer  division 
much  the  shorter,  and  sereral  short,  blunt,  outer  cutting  points. 

F.  HWAerdyt  (pi.  VI.,  fig.  B),  the  only  other  species  now  known, 
has  35—1—35  teeth,  with  13  perfect  laterals.  The  teeth  are  dif- 
ferent Arom  those  of  F.  dortaliM^  and  nearer  those  of  Tebennopho- 
rut  Carolinienns.  The  side  cusps  of  the  centrals  and  laterals 
are  subobsolete,  and  have  no  distinct  cutting  points,  the  median 
cusp  is  much  more  produced,  stouter,  and  bears  a  stout,  blunt, 
cutting  point.  The  marginal  teeth  are  not  so  wide,  they  arc  less 
irregularly  denticulated,  having  usually  one  long,  stout,  blunt, 
oblique,  inner  cutting  point,  and  one  shorter  side  cutting  point. 

Qmm  WKLELt  Lis. 

In  common  with  all  who  have  studied  the  genus  Helix^  I  am 
convinced  of  the  necessity  of  recognising  among  its  s|>ecies  nu- 
merous distinct  genera.  I  have,  however,  at  this  time  eliminated 
those  species  only  whose  Jaw  has  no  distinct  ribs  upon  its  anterior 
sorfaoe.*  The  balance  of  the  species  I  retain  grouped  as  sub- 
genera* only.  Before  recogniiing  these  groups  as  distinct  genera, 
I  desire  to  wait  until  we  can  ascertain  whether  generic  characters 

*  I  ter  UuU  even  this  rale  will  not  bold  good.  In  some  subgenera  of 
Hfdiiff  the  shaence  or  pretence  of  ribs  on  the  Jsw  Is  not  s  reliable  cfasrscter. 
For  lnsiaaoe«  Id  JknidUHa  we  have  found  the  Jsw  of  H.  J§mpkinm  sad 
/ann#M  without  ribs.  U.  defUitns^  hmdia,  pacMpgasira  are  heavily  ribbed. 
ii,  ll^kmuekuB,  HueU^lm^  sad  perpUwrn  lets  to. 

>  Id  the  list  of  tpedes  given  above  ^p.  Iftt),  I  have  used  only  the  sub- 
generic  aamet. 
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can  be  found  in  the  Jaws  and  lingual  dentition  as  well  as  in  the 
sliellB.  I  shall  discuss  the  constancy  of  these  characters  under 
eAcb  group,  as  far  as  our  material  will  allow.  In  this  place  I  will 
'  merely  mention  that  in  general  terms  it  may  be  said  Uiat  Ponuu 
tia,  Tachea,  Euparypha,  Arionla,  and  Aglaja  have  few,  separated 
ribs,  usually  grouped  near  the  centre  of  thejaw,  leaving  both  ex- 
tremities without  ribs.  Mesodon,  Triodopns,  and  Polygyra  hare 
numerous,  separated  ribs  spread  over  the  whole  of  the  Jaw.  Ste- 
notrema  has  numerous  stont,  crowded  ribs  also  spread  over  the 
whole  surface  of  the  Jaw.  The  ribs  are  also  nnmeroas,  crowded, 
and  similarly  disposed  in  Slrobila,  Oonostoma,  Dorcana,  and 
Frutioicota,  but  they  do  not  so  deeply  denticulate  both  ma^na 
as  in  the  genera  mentioned  above.  All  the  above  have  a  high 
Jaw.  The  following  have  a  much  lower  Jaw:  Vallonia,  with  oa- 
merous  crowded  ribs  slightly  denticnlating  the  margins,  especially 
the  lower  one ;  AcaiUKitiula,  with  similar  riba,  bat  qnite  arched; 
Olyptostoma,  with  atill  more  numerone,  separated  ribs,  deeply  den- 
ticulating  either  margin;  and  Polygyrella,  ytith  more  nnmBrouB 
ribs,  and  proportionally  much  wider  to  its  height  than  in  any  of 
the  other  Nortli  American  subgenera.  Thus  there  seems  to  be 
some  distinctive  eubgeneric  character  to  the  Jaw.  It  must,  how- 
ever, be  borne  in  mind  that  there  are  exceptions  in  some  of  the 
sabgenera  where  the  species  are  numerous ;  thus,  in  Arionta,  I 
found  numerous  ribs  in  mficincta,  though  the  other  species  have 
but  few.     The  number,  disposition,  and  size  of  the  ribs  vary 
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In  Mesodon^  TriodopsiSj  and  Arionia^  the  marginals  are  longer 
than  wide,  with  only  two,  sometimes  bifid  cutting  points.  In 
Stenotrema  and  Polygyra  they  are  rather  wider  than  long,  also 
with  two  more  bluntly  bifid  cutting  points.  It  must  be  borne  in 
mind,  however,  that  my  observations  have  not  led  me  to  believe 
these  characters  suflSciently  constant  to  be  of  subgeneric  value. 
I  prefer  to  wait  till  more  species  have  been  examined.  There  is 
also  some  variation  in  the  mode  of  passing  from  lateral  to  mar- 
ginal teeth,  even  in  the  same  subgenus.  These  points  will  be 
treated  more  fully  under  each  subgenus. 

Subgenus  Gonostoma. 

This  subgenus  is  represented  in  our  limits  by  one  species  only, 
H.  Yaleai^  J.  O.  Cooper,  not  Pfr.,  whose  Jaw  and  lingual  membrane 
are  here  described.  Jaw  (pi.  XYL,  fig.  10)  low,  wide,  slightly 
arcuate,  ends  scarcely  attenuated,  blunt ;  cutting  margin  without 
median  projection ;  anterior  surface  with  a  strong  transverse  line 
of  reinforcement,  and  numerous,  about  12,  wide,  crowded  ribs  den- 
ticulating  either  margin. 

Lingual  membrane  (pi.  IX.,  fig.  3)  long  and  narrow ;  teeth  24 — 
1 — ^24,  with  6  perfect  laterals.  Centrals  with  the  base  of  attach- 
ment longer  than  wide,  with  expanding  lower  lateral  angles,  and 
•qoarely  reflected  upper  margin ;  reflection  large,  stout,  bearing 
amall  but  distinct  side  cusps,  with  short,  blunt  cutting  points, 
and  a  long,  stout,  median  cusp  reaching  the  lower  edge  of  the 
base  of  attachment,  beyond  which  projects  the  long,  acute  cutting 
point.  Laterals  like  the  centrals,  but  unsymmetrical  by  the  sup- 
pression of  the  inner,  lower,  lateral  angle  of  the  base  of  attach- 
ment, and  the  distinct  inner  side  cusp  and  cutting  point.  Mar- 
ginals subquadrate  (6),  a  simple  modification  of  the  laterals,  the 
reflection  being  more  developed,  and  bearing  one  inner,  oblique, 
l(Hig,  blunt  cutting  point,  and  one  smaller  side  cutting  point;  the 
extreme  marginals  (c)  are  rather  wider  than  high,  and  the  cutting 
points  are  blnntly  rounded. 

The  name  TtUen  being  already  preoccupied  in  the  genus  HeliXj 
Dr.  Cooiper^B  species  may  be  known  as  Tatesiana. 

Yob  Martens  describes  the  jaw  of  Oonostoma  as  having  distinct 
ribs.  If  oqnin-Tandon  so  figures  that  of  obvoltUa^  MUU,  lenticular 
F<r,  and  Bangianoj  Fdr;  and  Gassies  (Joum.  de  Conch.,  XY., 
IWtf  16)  so  describes  that  of  H.  constricta^  B. 
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The  lingual  membrane  of  obuoluta  is  described  by  Ooldfuss 
(L  c.  45)  with  a  type  of  central  teeth  dilTeriug  from  that  I  hMti 
shown  in  Yateai.  ^^^^| 

Subgenus  Strobila.  ^^^H 

Jaw  low,  wide,  slightly  arcuate,  ende  scarcely  attenuated,  blunt; 
cutting  margin  without  median  projection ;  anterior  surface  with 
(over  12  in  labyrin<hica,  numerous  in  Hubbardt)  crowded  ribs,  den- 
ticulating  either  margin,  and  more  developed  on  the  ceiitru  of 
the  jaw. 

Lingual  membrane  of  labyrinlhica  long  and  narrow,  with  78 
rows  of  13 — t — 13   teeth  each,  with  5  perfect  laterals.    Slorse 


figures  fi  laterals.  Centrals  with  a  base  of  attachment  about  square, 
upper  edge  broadly  reflected ;  reflection  very  short,  bearing  a  long, 
slender,  median  cusp  reaching  the  lower  edge  of  the  base  of  attach- 
ment, with  a  short  cutting  point  extending  slightly  beyond  it; 
side  cusps  very  smalt,  each  bearing  a  short  cutting  point.  Lateral 
teeth  like  the  centrals,  but  unsymmetrical  by  the  suppression  of 
the  inner  lower  angle  of  the  base  of  attachment,  and  the  inner  side 
cusp  and  side  cutting  point.  Outer  laterals  gradually  changing 
into  the  marginals,  which  are  low,  wide,  with  a  reflection  equalling 
the  base  of  attachment,  and  furnished  with  numerous  (about  5) 
subequal,  short  cutting  points,  the  inner  one  longest  and  bifid 
(pl.XVIII,  flg.  7). 

Morse  mentions  no  ribs  on  the  anterior  surface  of  the  jaw,  but 
they  are  well  developed  on  the  specimen  eicamined  by  me. 

Helij!  Hubbardi,  a  specimen  from  Bonaventure  Cemetery  near 
Savannah,  kindly  opened  by  Mr.  Bland,  furnished  a  jaw  ancl  lin- 
gual membrane.  Jaw  long,  low,  slightly  arcuate,  ends  acuminated; 
no  median  projection  to  cutting  edge ;  anterior  surface  with  i 
merous  crowded  ribs,  denticulating  eittier  margin. 
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Lingaal  membrane  with  14 — 1— 14  teeth,  5  laterals.  All  the 
teeth  like  those  of  H.  labyrinthica  (pi.  XYIIL,  fig.  11). 

There  are  no  known  species  foreign  to  North  America,  with 
which  to  compare  the  dentition  and  jaw  of  labyrinthica  and 
ffubbardu 

Subgenus  Polyqtba. 

Jaw  high,  arcuate,  ends  scarcely  attenuated,  blunt,  cutting  edge 

without  median  jprojection ;  anterior  surface  with  numerous  stout, 

separated  ribs,  denticulating  either  margin.    I  have 

^Jl    '       counted  8  ribs  in  H.  ventrosula;  14  in  puMula;  over 

^PHk      14  in  cereolvM;  10  in  espiloca;  13  in  uvulifera;  10 

^^      xj    inTezasiana;  12  in  Troostiana;  11  in /eportna;  15 

JavorAMv     in  Mooreana;  20  in  fastigans;  T  in  septemvolva ;  10 

in  Fdngeri;  in  Hazardi^  auriculata^  and  aurifarmia 

they  are  also  numerous.    I  have  had  no  opportunity  of  examining 

the  Jaw  in  the  other  species  found  within  our  limits,  Postelliana^ 

avara,  Hindai^  triodovUcides^  tholusy  hippocrepis^  oppUata^  Dor- 

feuilliana^  Ariadnm^cereolus  (see  p.  203),  CarperUeriana  (see  ib.), 

pu$tuUnde$, 

By  the  character  of  its  jaw,  Polygyra  can  be  compared  only  to 
IVuKlopsts  and  Meaadon  among  the  other  North  American  sub- 
genera of  Helix.  No  foreign  species  has  yet  been  examined.  The 
genus  is  almost  exclusively  North  American,  though  several  species 
have  been  described  from  the  West  Indies  and  Mexico,  and  one 
from  Bolivia. 

Fig.  46  shows  the  general  arrangement  of  the  teeth  upon  the 

Fig.  46. 


Uaffud  a«ntUion  of  Helix  aurifbrmUf    [L«ld7.] 

lingual  membrane,  the  characters  of  the  individual  teeth  being 
better  shown  in  my  plate  Y III.  The  teeth  do  not  differ  from  what 
1  have  deeeribed  under  Stenotrema  (see  p.  205).  As  in  all  the  sub- 
gnera,  there  is  considerable  difference  in  the  length  of  the  base 
of  attMhment  on  the  central  and  lateral  teeth  in  the  several 


Tke  flmgiaak  are  lower  and  wider  (see  pi.  YIII.,.fig..lv(f)  than 
14 
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in  Mesodon  and  Triodopm,  but  this  character  ie  not  constant,  the 
marginals  or  auriculata  and  avri/ormit  being  higher  than  wide. 
I  find  considerable  difference  also  between  the  various  species  in 
the  manner  in  which  the  lateral  teeth  pass  into  the  marginals.  In 
auriformiSfeapihca  sjiA  J7azardt,  the  change  is  made  simply  bj  the 
greater  development  of  the  inner  cutting  point,  not  by  its  biflir- 
cation  (see  pi.  YIII.,  flg.  5,  6).  In  these  species  it  is  only  the  ex- 
treme outer  marginals  that  have  their  inner  cutting  point  bifid ;  in 
B.  auri/ormis  a  very  few  extreme  marginals  hare  a  bifid  cutting 
point.  This  species  and  H.  auriculata  have  very  long  inner  cutting 
points  to  their  marginal  teeth  (see  fig.  9,  c  of  pi.  Till.).  In  the 
other  species  examined  by  me  the  first  marginals  have  their  inner 
cutting  paint  bifid,  the  transition  from  laterals  to  marginals 
being  thus  very  distinctly  marked.  With  these  exceptions,  the 
dentition  of  our  species  of  Polygyra  is  very  like  that  of  Steno- 
trema  (q.  v.). 

The  dentition  of  no  foreign  species  is  known  with  which  to  com- 
pare our  species. 

The  count  of  the  teeth  in  the  various  species  now  follows; — 

H.  auriculata  (pi.  Till,,  fig.  12)  has  27— 1— 2T  teeth  with  IS 
laterals,  10  ribs  on  Jaw. 

H.  uuuli/era  (pi.  Till.,  flg.      )  23—1—23  with  8  laterals. 

E.  aunformia  (pi.  Till.,  fig.  9)  has  26—1—26  teeth,  with  8 
laterals.  Fig.  o  shows  the  proportional  greater  development  of 
the  cutting  point  in  the  outer  laterals. 
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laterals.    The  marginals  figured  are  from  the  portion  of  the  mem- 
brane where  they  are  the  least  developed  as  to  their  cutting  points. 

U.  ^azardi  (pi.  VIIL,  fig.  5)  has  16—1—16  teeth  with  8  laterals. 

H.  oppUaitL    Not  examined. 

H.  DarfeuilliantL    Not  examined. 

H.  Ariadnm.    Not  examined. 

J71  Mepiemvolva  (pi.  YIII.,  fig.  6)  has  9  laterals.  I  cannot 
count  the  teeth  or  draw  the  marginals  on  the  only  slide  I  have 
preserved.  The  latter  were  described  by  me  as  being  like  those 
of  ftuiigans.  After  an  opportunity  of  examining  the  true  aep- 
temvolva  at*St  Augustine,  I  give  a  more  detailed  figure  on  pi. 
XX.,  flg.  5.  There  are  28—1—28  with  9  laterals.  The  small 
form  with  five  whorls  differs  only  in  having  somewhat  fewer  teeth. 
The  form  known  as  H.  volvoxis  does  not  differ  excepting  in  having 
fewer  marginals:  Jacksonville,  Fla.,  specimens  have  20 — 1 — 20 
teeth. 

H.  cereolus.  Too  late  for  illustration,  I  have  received  specimens 
collected  at  Key  West  by  Mr.  W.  W.  Calkins.  There  are  22—1—22 
teeth,  with  9  laterals  all  of  same  type  as  in  septemvolva,  14  ribs 
on  Jaw.    . 

E.  Carpenteriana.  22—1—22  teeth,  with  9  laterals,  12  ribs  on 
jaw. 

H.  Fehigeri  (pi.  VIII.,  fig.  7)  has  17—1—17  teeth  with  9 
laterals. 

H.pu8tula  (pi.  YIII.,  fig.  8)  has  17—1—17  teeth  with  8  laterals. 

H.  pusiuloides.    Not  examined. 

if.  leporina.  Too  late  for  inserting  in  the  plates,  I  have  re- 
ceived through  Mr.  Bland,  the  jaw  and  lingual  membrane  of  a 
Texas  specimen  famished  by  Mr.  A.  G.  Wetherby.  The  jaw  has 
11  ribs.  There  are  18 — 1 — 18  teeth,  with  8  laterals,  all  of  same 
tjpe  as  in  H.fasHganB. 

Sabgenus  Poltgtbella. 
Jaw  of  the  only  known  species.  Helix  polygyrella  (pi.  XYI., 
flig.  11/  TSiy  low,  wide,  very  slightly  arcuate,  ends  very  gradually 
mttennated;  catting  margin  without  median  projection:  anterior 
•nrftuse  with  nomerous  (even  26),  broad,  slightly  separated  ribs, 
dntbHdatiiig  either  margin. 

Lingaal  membrane  (pi.  IX.,  fig.  2)  long  and  narrow.    Teeth  27 
— 1— 9T,  with  6  perfect  laterals.    Centrals  subquadrate,  the  lower 
snglfls  bat  little  expanded ;   the  upper  margin  broadly 
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reflected  :  reflection  large,  wide,  witL  distinct,  but  small,  rooi 
side  cuspB  bearing  short  conical  cutting  points,  and  it  very  b 
median  cnsp  reaching  the  lower  margin  of  the  base  of  attachment, 
beyond  which  projects  ibe  sborl,  stout,  conical  cutting  point. 
Laterals  like  the  centrals,  but  unsymmetrical  by  the  auppres- 
eion  or  the  inner,  lower  angle  of  the  base  of  attachment,  and  lh<? 
iuner  side  cusp  and  cutting  point.  First  marginals  a  simple 
tuodiflcation  of  the  laterals  by  the  lesser  development  of  the  cut- 
ting point  (&).  Outer  marginals  (c)  low,  wide,  the  reflection 
equalling  the  base  of  attachment  and  bearing  one  inner,  short, 
Blout,  oblique  cutting  point,  and  two  shorter  outer  Itlunt  cultJog 
points. 

Polygyrella  is  quite  distinct  from  all  the  other  Americat)  sub- 
genera of  Helix  by  the  form  of  its  jaw  and  the  lai^e  number  of 
ribs  upon  its  anterior  surface.  ^^H 

BubgGoua  Stekotbgma.  ^^H 

Jaw  thick,  high,  arched;  ends  but  little  acuminated,  bln^^ 
cutting  margin  without  median  projection  ;  anterior  surface  with 
stout,  broad,  crowded  ribs,  denticulating  either 
margin.    There  are  about  S  in  atenolrema,  II  in 
yerjnana,'   "l   in    motiodoiiy  8  In  hireula,  13  in 
Edvardsi,  12  in  barbigera,  8  iu  spinosa. 
I  have  had  no  opportunity  of  examining  H. 
iH«n*]  labrosa,  Edganana,OT  maxillala. 

The  subgenus  is  restricted  to  North  America 
as  far  as  known.  It  dtti'ers  from  our  other  subgenera  in  having 
its  ribs  much  broader  and  ranch  more  closely  crowded. 


Fig.  47. 


LlDgniL  denuUoa  of  Htlix  mnndon.    IHncu.] 

Fig.  48,  drawn  by  Mr.  Morse,  gives  the  general  arrangement  of 
the  teeth  on  the  lingual  membrane.  The  characters  of  the  indi- 
vidual teeth  are  more  correctly  shown  in  my  figures  on  pi.  I 

■  See  Ann.  Lye.  N.  H.  N.  T..  X.  pi.  XIV.,  flg.  4.    Perhaps  a  M*t«i 
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Centrals  with  a  base  of  attachment  longer  than  wide,  the  lower 
lateral  angles  but  little  expanded,  the  lower  margin  incurved,  the 
upper  margin  squarely  reflected ;  reflection  large,  wide,  with  small, 
in  some  species  almost  obsolete,  side  cusps,  always  bearing  distinct, 
well  developed  cutting  points ;  and  a  very  stout  median  cusp, 
bearing  a  stout  cutting  point  which  usually  projects  beyond  the 
lower  edge  of  the  base  of  attachment.  Laterals  like  the  centrals, 
bat  nnsyrometrical  by  the  suppression  of  the  inner  lateral  angle 
of  the  lower  edge  of  the  base  of  attachment  and  the  inner  side 
cusp  and  cutting  point.  The  transition  from  laterals  to  marginals 
is  shown  in  pi.  IX.,  flg.  8  (H.  spinosa).  It  is,  as  usual,  produced 
by  the  comparative  lesser  development  of  the  inner  cusp  and 
greater  development  of  its  cutting  point.  This  cutting  point 
becomes  bifid,  the  reflection  becomes  shorter,  the  cutting  points 
more  produced,  and  thus  gradually  the  form  of  the  marginal  teeth 
is  reached.  They  are  low,  wide,  the  reflection  equalling  the  base 
of  attachment,  the  cutting  points  long,  oblique,  usually  two  in 
number,  the  inner  one  generally,  and  the  outer  one  rarely,  bluntly 
bifid :  the  outer  bifurcation  of  each  is  more  produced  than  the 
inner.  There  is  great  variation  in  the  denticulation  of  the  mar- 
ginal teeth  even  on  the  same  lingual  membrane.  A  transition  from 
laterals  to  marginals  similar  to  that  of  ff.  spinosa  is  found  in  H. 
baHrigera,  Edvardsi,  Btenotrema^  hirsuta^  germana^  and  monodon. 

There  seems  no  difference  in  the  characters  of  the  teeth  of  the 
dilferent  species  examined  by  me,  excepting  the  slight  one  of  the 
greater  or  lesser  development  of  the  side  cusps  of  centrals  and 
laterals,  especially  the  former ;  whether  this  is  constant  can  only 
be  proved  by  a  careful  examination  of  every  portion  of  each  lin- 
goaL  In  Rhirsuia  I  found  these 'Cusps  more  developed  than  in 
the  olhi#  qiieies  (pL  IX.,  flg.  6). 

Tha  4iMit  of  the  teeth  in  the  different  species  is  as  follows : — 

m  tftHM  (pL  IX.,  fig.  8)  has  27— 1— 2*7  teeth;  9  perfect 


JC  MimuriH  (pL  IX.,  fig.  1)  has  20—1—20  teeth ;  9  perfect 
hlwrali 

K  batrtigeru  (pL  IX.,  fig.  9)  has  21—1—21  teeth ;  8  perfect 
literils;  bnt  even  the  third  has  its  inner  cutting  point  greatly 
prodnoed. 

Ktlemtirema  (pL  IX.,  flg.  t)  has  20— 1—20  teeth ;  10  perfect 
Irtnrils 
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E.  hirmla  (pi.  IX.,  fig.  6)  has  22—1—22  teetb ;  tO  perfect 
laterals. 

H.  germana  (pi.  IX.,  fig.  6)  bas  28—1—38  teeth;  12  perfect 
laterals.  Fig.  G  shows  one  of  the  few  tnarginals  which  have  the 
outer  cuBp  bifid. 

B.  vionodoit  (pi.  IX.,  fig.  1)  has  21—1—21  teeth ;  10  perfocl 
Uterals.     Morse  gives  28—1—28  teeth. 

If.  lahrona,  maxillata,  and  Edgariana  not  examined  by  me. 

BubgenUB  Triodopbis. 

Jaw  Btoiil,  arcuate,  low,  wide,  ends  but  little  attenuated,  blucl ; 

cutting  m.irgin  without  median  projection;  anterior  surface  nitli 

numerous  decided,  separated  ribs,  denticnlating  either 

margin.     There  are  about  15  in  palliata  ;  10  lu  ob- 

ulricla;  15  in  appressa:  14  in  infiecta;  10  in  Sn- 

geli  ;  Hin/allaj: ;  over  10  in  Hopelonenaia  ;  overlS 

Hwof  Heiii      in  Harfordiana  ;  11  in  loricata;'  over  10  In  Iridtn- 

appruin.       ^^^^     j  j^^^^  ^^^  examined  H.  Mullani'  and  vuUuota- 

The  subgenus   ia  almost    exclusively  North    American.     Two 

Central  American  species  have,  however,  been  describeii,  and  one 

European  species,  N.  personata.  Lam.     This  last  is  said  by  Mo- 

quin-Tandon  to  have  3 — 5  separat^'d  ribs  upon  its  jaw.  while  oar 

American  species,  as  shown  above,  have  numerous  ribs. 

Triodopsis  does  not  differ  from  Mesodon  or  Polygi/ra  in  the 
character  of  its  jaw.     Stenotrema,  on  the  other  hand,  is  readily 

distinguished  by  baving  the  ribs  broader  and  more  crowded  on 

its  jaw. 


Fig.  49. 


The  general  arrangement  of  the  teetb  on  the  iiogunJ  membnine 
is  shown  in  fig.  50.  The  characters  of  the  individnni  toeth  are 
given  on  pi  X.     I  have  selected  If.  appreasa  (fig.  1)  to  show  these 

■  Tbe  ribs  are  more  crowded  in  Uils  apeoies. 
*  Probably  identical  with  deeia. 
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characters,  comparing  the  dentition  of  the  other  species  with  it. 
The  centrals  are  longer  than  wide ;  the  base  of  attachment  has  its 
outer,  lower,  lateral  expansion  but  little  developed,  its  lower  mar- 
gin incurved,  its  upper  margin  squarely  reflected ;  the  reflection  is 
stout,  with  subobsolete  side  cusps,  but  well-developed  side  cut- 
ting points,  and  a  stout,  short  median  cusp,  bearing  a  cutting 
point  which  does  not  reach  the  lower  margin  of  the  base  of  at- 
tachment. The  laterals  are  like  the  centrals,  but,  as  usual  in  the 
genus  Helix,  unsymmetrical  by  the  suppression  of  the  inner, 
lower,  lateral  expansion  of  the  base  of  attachment  and  the  inner 
aide  cusp  with  its  cutting  point.  The  transition  teeth  are  charac- 
terized by  the  gradual  lesser  proportional  development  of  the 
reflection,  and  greater  development  of  the  inner  cutting  point ;  as 
the  teeth  pass  outward,  this  point  becomes  bifid,  the  reflection  be- 
comes gradually  shorter,  until  the  true  marginals  are  reached. 
These  last  are  low,  wide,  the  reflection  equalling  the  base  of 
attachment,  the  inner  cutting  point  being  greatly  developed,  long, 
oUique,  bluntly  bifld,  the  inner  bifurcation  the  shorter  of  the  two; 
the  outer  cusp  is  very  short,  blunt,  sometimes  also  bifid.  In  fig.  T, 
the  10th  is  the  first  lateral  showing  decided  modification;  the 
14th  tooth  has  its  inner  point  bifid ;  the  17th  tooth  is  a  decided 
marginal.  The  transition  from  laterals  to  marginals  is  so  gradual 
that  it  is  often  difficult  to  give  the  number  of  perfect  laterals.  In 
many  cases,  therefore,  the  number  given  by  me  must  be  consid- 
ered as  only  approximately  correct  There  is  great  variation  in 
the  denticulation  of  the  marginal  teeth. 

The  general  character  of  the  dentition  of  the  other  species  is 
about  the  same  as  in  appresaa.  I  found  great  difficulty  in  de- 
tecting the  side  cutting  points  in  several  species,  especially  tri- 
denUUa  and  palliata.  In  some  species  I  did  not  find  the  transition 
teeth  or  inner  marginals  with  bifid  cutting  point  (pi.  X.,  fig.  3,  4). 

I  give  below  the  count  of  the  teeth  in  the  several  species. 

H.paUiaia  (pi.  X.,  fig.  2)  has  34—1—34  teeth  ;  12  perfect  late- 
rals; another  specimen  had  14  laterals.  Morse  counted  115  rows 
of  teeth.  The  inner  cutting  point  of  the  transition  teeth  in  this 
spedea  is  very  large,  as  shown  in  c. 

H.  oMrida  (pi.  XYIII.,  fig.  10)  has  33—1—33  teeth ;  10  perfect 
kteials:  very  like  J7.|>a{/ta/a.  My  figures  are  drawn  from  that  part 
of  the  lingoal  membrane  which  has  the  cutting  points  of  its  teeth 
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qaite  blunt.  Other  portions  of  the  membrane  would  famuh  nacb 
more  ah&rply  pointed  teeth. 

B.appreMa(p\.X.,&g.1)hM33 — 1—33  teeth;  about  IS  perfect 
laterals. 

B.  infiecta  (pi.  X.,  flg.  4)  has  22_1— 22  teeth ;  1  perfect  laterals. 
This  and  the  following;  species  have  inner  marginal  teeth  with 
simple,  not  bifid,  cutting  points  (c). 

H.  Rugeli  (pi.  X^  fig,  3)  has  81—1—21  teeth  ;  6  perfect  laterals. 

B.  tridtnlata  (pi.  X.,  fig.  1}  has  25—1—85  teeth;  10  peiftct 
laterals.    The  inner  cutting  point  is  bifid  after  the  lOtb. 

jB.  Mullani.    The  species  is  probably  identical  with  devia. 

B.  Barfardiana  has  26 — 1 — 26,  with  IS  laterals.  Jaw  with  over 
IS  ribs.    Received  too  late  for  illustration. 

B.fallax  (pi.  X.,  fig.  5)  has  about  40—1—40  teeth ;  U  laterals. 
This  (not  (ridetilala)  had  no  bifurcation  to  the  inner  catting  point 
of  the  transition  teeth,  at  least  on  the  portion  of  the  memteane 
examined  by  me. 

B.  inlro/erena  not  examined  by  me. 

B.  Bopelonentu  (pi.  X.,  fig.  6)  has  37- 1— 27  teeth  as  &r  aa  I 
can  judge  from  an  imperfect  membrane.  There  are  1  pwfeet 
laterals. 

B.  vultuota  not  examined. 

B.  loricaia  (pi.  XTIII.,  fig.  4)  has  over  20— 1— SO  teeth ;  8 
perfect  laterals. 

Btlix  peraonala  is  the  onlj-  European  species  of  this  aubgenns, 
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7  In  Soemeri:  18  in  Otyroidet;  10  in  elauta:  8  in  Columbiana:^ 
1  in  devia :  10  in  profunda  .*  15  in  Sayii;  10  in  Mobilianai  over 
10  in  Jhwmeana. 

I  han  hkd  no  opportunity  of  examining  H.  divetta,  Ohrixtyi, 
WhaUle^  and  j^una. 

Nothing  hu  been  published  regarding  the  Jaw  and  lingual  den- 
tition of  the  Bubgenna  from  species  foreign  to  North  America,  as 
it  la  exclnaiTely  confined  to  this  oonntry. 

Th«  jaw  of  Metodon  does  not  eesentially  difibr  tntm  that  of 
Triodopna  and  Polygyra,  bnt  may  readily  be  distinguished  fVom 
that  of  the  other  American  subgenera. 

The  lingua)  membrane  is  long  and  narrow.  The  general  ar- 
nngement  of  the  teeth  is  shown  in  fig.  52.    The  characters  of  the 

Fig.  02. 


bidiTidDal  teeth  are  better  shown  in  my  plates.  It  will  be  seen 
that  tiiere  are  two  distinct  types  of  dentition  among  the  species  of 
the  subgenus.  The  first  form  of  dentition  is  found  in  albolabrUt 
(pL  XI.,  fig.  1),  Roemen  (pi.  XI.,  fig,  3),  Wetherbyi  (pi.  XI.,  fig.  2), 
Dmanieana  (pi.  XL,  fig.  4),  Sayii  (pi.  XI.,  flg.  b)  exotela  (pi.  XI., 
Bg.7),  Penngylvanica  (pi.  XVIll.,  fig.  3),  Mitchelliana  (pi.  XV III., 
fig.  5),  eUvata  (pi.  XII.,  fig.  1),  Columbiana  (pi.  XII.,  flg.  2}, 
Mobiiiana  (pi.  XII.,  fig.  3),  devia  (pi.  XIl.,  fig.  t\  profunda  (pi. 
XII.,  fig.  5)  muttilineata  (pi.  XIL,  flg.  6),  denlifera  (pi.  XIL,  flg. 
8),  Clarki  (pi.  XI.,  flg.  6).  Even  among  these  epeciea  there  are 
■ome  important  variations.  Thus  I  have  failed  to  detect  any  side 
cutting  points  on  the  aubobsolete  side  cnsps  of  the  central  and 
fliat  lateral  teeth  of  Eoimeri,  Wetlutrbyi,  Douinieana,  Satfii,  tx- 
oMo,  PnnsyiiKtniM,  and  Mitchelliana.  All  these  species  have 
their  aide  map  leas  developed  than  in  tbe  other  species  mentioned 
abort.  Th«  presence  of  the  cutting  point  may  be  detected  by 
hettar  manipulation  than  I  am  able  to  give,  but  as  far  as  my  powers 

■  Bee  An.  IT.  T.  Lye.  of  N.  B.,  X  pi.  XIV.,  flg.  8. 


Alab&nia,    Dr.    B.    R.    Sliowalter  (pi.   XII.,   fig.   3).     There   strc 
25 — 1 — 26  teeth,  with  10  perfect  laterals. 

Helix  Jejuna,  not  examined. 

Helix  devia  (pi.  XII.,  flg.  4)  has  23—1—23,  with  IG 
laterals. 

Helix  profunda  (pi.  XII.,  flg.  5)  has  40—1 — *0   teeth,  with 
about  U  perfect  laterals. 

Helix  Sai/ii  (pi.  XI.,  fig.  5)  has  42—1—42  teeth,  with  aboat  15 
perfect  laternls. 


'eri^H 
with 
at  l^N 


Subgenus   ACAKTHIMULA, 

We  have  but  one  species  within  our  limits,  //■  harpa,  vhost 
jaw  and    lingual  dentition  have    heen  described  end    figured  by 
Morse.     Judging  from  hia  figure  (fig.  53)  and  text. 
Fig.  S8.         tlie  anterior  surface  of  tbo  jaw  seems  to  have  sub- 
obsolete  ribs  which  marl;:  the  lower  margin ;  it  i» 
low,   wide,   strongly  arched,  with   blunt,  scarcely 
attenuated  ends;    cutting  edge    with  a  wide  sod 
very  slightly  produced,  broad  median  projection: 
traiisveraely  and  longitudinally  striate. 
Lingual  membrane  long  and  narrow,  120  rows  of  IT — 1 — I* 
teeth,  with  6  perfect  laterals.    The  centrals  have  a  square  base  of 


Fig.  54. 


titilx  Sarpa, 


attachment,  the  upper  margin  aqnarely  reflected  ;  the  reitection  it 
very  small,  tricuspid,  the  side  cusps  very  small,  blunt,  the  median 
cusps  very  long  and  narrow,  not  reaching  the  lower  edge  of  tbe 
base  of  nttachment,  not  even  with  its  short  cutting  point;  side 
cusps  also,  I  presume,  with  cutting  points,  though  none  are  shown 
in  Morse's  figure.  Laterals  like  tbe  centrals,  but  unsymmetrical 
by  tbe  suppression  of  the  inner  side  cusps,  and  cutting  polo 
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Vargioak  lov,  wide,  the  brmd  reflection  equalling  the  bue  of 
ftttscbment  and  irregularly  denticulated,  as  in  Pupa. 

There  are  two  European  species  of  this  subgenus,  H.  aatleata 
and  lamellata,  whose  Jaw  is  described  by  Lehmann  as  rather 
striated  than  ribbed.  Their  lingual  dentition  presents  no  sub- 
generio  differences  from  that  of  harpa,  though  the  cusps  of  the 
centrals  are  described  as  simply  conical. 

BubgenuB  Vallohia. 
Jaw  low,  wide,  slightly  arcuate,  ends   but  little  attenuated, 
blant ;  cutting  margin  without  median  projection ;  anterior  sur- 
face  with    nnmeroDs  crowded,  broad 
Fig.  K.  ribs,  deoticulating  the  lower  margin. 

™^^^^  Lingual  membrane  (pi.  XVIII.,  «g. 
6)  long  and  narrow.  Morse  gives  73 
rowBof  It— 1— 11  teeth,  with  3  perfect 


Fig.  58. 


I  connted  10 — 1 — 10,  with  3  perfect  laterals.  Centrals 
with  the  base  of  attachment  long  and  narrow,  expanded  and 
notched  at  the  outer  lower 
angles,  narrowed  above  and 
reflected  ;  reflection  very  small, 
tricuspid,  all  the  cusps  bearing 
very  short  cutting  points,  the 
central  one,  as  usual,  longest. 
. .  .-  ,  „  „  , . .,  ,w  ,  Laterals  with  the  base  of  at- 
tachment  twice  as  broad  as  in 
the  centrals,  the  inner  lower  angle  suppressed,  notched  at  the 
outer  angle,  broadly  reflected  above ;  reflection  larger  than  in' 
the  centrals,  with  one  inner,  long,  slender  cusp,  reaching  nearly 
the  lower  edge  of  the  base  of  attachment,  its  cutting  point  quite 
reaching  it,  and  one  small  outer  side  cusp,  also  bearing  a  distinct 
vntting  point.  Marginals  low,  wide,  the  reflection  equalling  the 
base  of  attachment  and  irregularly  denticulated  along  its  edge, 
the  inner  cusp  the  longest  and  bifld.  The  dentition  ia  quite  that 
of  Pupa. 

The  above  description  ia  drawn  from  a  specimen  fh>ro  Maine. 
The  European  form  is  figured  by  Moquin-Tandon  with  a  median 
projection  to  the  catting  edge  of  its  jaw.    Lebmann  also  figures 
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a  wide,  slight  projection  to  the  cutting  edge.  A  companion  ot 
the  description  and  figure  of  the  dentition  of  the  European  ipe- 
oimens  given  by  Thomson  and  Lehmann  shows  no  apeoiflc  differ- 
ence. It  will  be  noticed  that  Lehmann's  figure  of  the  centrals 
shows  a  more  developed  reflection  and  cusp  and  no  side  cnaps. 
I  believe,  however,  that  careful  comparison  will  show  no  variation 
in  this  or  other  particulars. 

Subgenus  FnrTicicoLA. 

The  two  species  of  this  sitbgcnus  found  within  our  limits,  H, 

ru/escenB  and  B.  hitpida,  are  purely  local,  having  been  introduced 

by  commerce  at  Quebec  and  Halifax,  respectively.    I  have  not  had 

RD  opportunity  of  examining  either.    The  Jaw  of  the  aabgenos  is 

described  as  arcuate  with  blunt  ends ;  anterior  surface  with  broad, 

crowded  ribs  (see  figure  of  that  of  hiapida  copied 

^K-"-  from    Moquin-Tandou);    Lehmann    (1.  c,  pL  XII^ 

fig.  57)  figures  the   lingual  membrane  of  htMpida 

with  centrals  having  a.  long  narrow  base  of  attaeb- 

AiteV(Q><iia,      ment,  a  stout,  pear-shaped,   unicuspid  reflection ; 

laterals  bicuspid,  marginals  a  nimple  modification 

of  the  laterals.    Other  species  are  also  figured  by  Lehnuuui. 

Sttbgenns  Dorcasia. 

I  hesitate  to  place  our  two   species,  ff.  Berlandieruma  and 

grtseola  in  this  subgenus  on  account  of  the  geographical  range  of 
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the  Boppression  of  the  inner,  lower  lateral  angle  of  the  base  of 
attachment  and  inner  side  catting  point.  Marginals  (6)  low, 
wide,  the  reflection  broad,  equalling  the  base  of  attachment  and 
bearing  one  inner,  broad,  long,  obliqne,  bifid  catting  point,  the 
inner  dirision  the  smaller,  and  two  outer,  smaller,  stout,  sharp, 
tide  catting  points. 

Subgenus  Aglaja. 

Jaw  thick,  high,  arched,  ends  but  little  attenuated,blunt ;  cutting 
edge  without  median  projection  ;  anterior  surface  with  stout,  sepa- 
rated ribs,  denticulating  either  margin,  from  5  to  9 
^g^        in  H.  infumata  (fig.  58),  about  6  in  jfidelis.    The 
other  American  species,  H.  Hillebrandi,  I  have  not 
examined. 

Lingual  membrane  long  and  narrow.  That  of 
Jaw  of  Hillebrandi  not  examined,  those  of  infumata  and 
fidelis  agreeing  in  their  general  characters.  The 
centrals  have  a  base  of  attachment  longer  than  wide,  with  incurved 
lower  margin  and  expanded  lower  lateral  angles ;  upper  margin 
iNToadly  reflected ;  reflection  short,  stout,  with  no  side  cusps  or 
CQtUng  points,  but  a  very  stout,  short  median  cusp,  bearing  a 
short  cutting  point.  Laterals  like  the  centrals,  but  unsymmetri- 
cal  by  the  base  of  attachment  wanting  the  inner,  lower  lateral 
expansion  ;  it  is,  however,  unusually  developed  on  its  inner  side 
mai^n :  first  marginals  (6  of  each  figure)  diflTering  from  the  late- 
rals by  the  equalling  of  the  reflection  and  base  of  attachment,  the 
lesser  development  of  the  cusp,  and  greater  development  of  the 
catting  point,  which  is  bluntly  bifid,  the  inner  division  the  smaller. 
On  some  of  the  first  marginals  of  infumata  (pi.  XIII.,  fig.  9,  6) 
there  is  a  small  side  cutting  point.  Marginals  low,  wide,  the  re- 
flection equalling  the  base  of  attachment,  and  bearing  one  long, 
obliqae,  wide,  bifid  cutting  point,  the  inner  division  the  smaller, 
and  one  or  two  short,  sharp,  side  cutting  points.  There  is  great 
variation  in  the  cutting  points. 

A  comparison  of  the  two  figures  will  show  a  longer  base  of  at- 
tachment in  fidelis,  with  a  line  of  reenforcement  or  duplication  to 
its  upper  margin.  As  with  all  species,  there  is  much  variation  in 
the  length  of  the  cutting  point,  in  centrals  and  laterals,  and  their 
arrangement  and  development  in  the  marginals. 


3i(; 


S  or   THE  ACADEMY    CIT 


S.fidelU  (pi.  XIII.,  6g.  8)  has  48—1 — 18  teelli.^th  ISperfoct 
Uterals.  The  first  marginal  ia  shown  in  b,  an  outer  margiuBl  in  c. 
Usually  the  Ifrst  marginals  have  a  side  cutting  point. 

H.  in/umala  (pi.  XIII.,  fig.  9)  has  45—1 — 45  tuetli,  with  16  late- 
rals. Fig.  b  is  the  Hth  tooth,  from  a  difTerent  portion  of  the 
membrane  from  c,  which  is  the  30th;  they  show  variation  in  the 
tiansitioii  teeth  as  to  the  presence  of  the  side  cutting  point.  Ex- 
treme marginals  are  shown  in  d. 

Of  the  dentition  of  the  other  species  of  Aglaja  foreign  to  our 
limits  but  little  is  known.  H.  Ohiesbreghti  (see  Moll.  Mex.  et 
Ouat.)  has  very  dissimilar  teeth,  especially  the  ranrginals.  //.  8f  rni- 
clausa  (Malak.  Blak.  XV.,  pi.  IV.,  Bg.  4)  also  differs  in  iU  denti- 
tion. The  jaws  of  these  species  ngree  with  tiioae  of  in/uviata  and 
fidelig. 

Bubgenas  Arionta.  ^^M 

Jaw  thick,  high,  aruhed,  ends  but  little  attenuated,  blunt ;  <^^| 
ting  margin  without  medinn  projection  ;  anterior  surface  wttJi  t. 
few,  separated,  stout  ribs,  deeply  denticulating 
either  margin,  and  so  disposed   as  to  leave 
each  end  of  the  jnw  free  from  ribs, 
counted  S  ribs  on  the  Jaw  of  arroaa 
Townnendiana  ;  6  in  tudtrulata  ;  G  in  iVi 
j.w  of  Hdix  urmto.       ntana;  C  in  redimita  ;  G  in  emirala  ;  5  in 
bloentis ;  about  1  in  Carpenleri ;  3  in  ramentoaa :  5  in  Cali/a 
engig;  i-O  in  aequoicola  ;  8  in  Tratki;  &\a  facia:  6  In  Ktli 
S  of  unequal  size  in  Stearnuiana.    The  jaw  of  mjicinda  diAn 
in  Laving  over  10  ribs  covering  its  whole  surface,  and  in  being 
only  slightly  arcuate. 


Fig.  I 


leave 

I 


I  have  not  examined  the  following  species; 
num,  J)upeCithQuarsi,  Oabbi. 

!be  BUbgenna  la  almost  exclusively  confined  l 


intercisa.  ilomo- 
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it,  however,  one  Mexican  species,  one  African,  and  one  European, 
£r.  arbustorum.    The  jaw  of  the  last  agrees  with  oar  species. 

The  lingaal  membrane  is  long  and  narrow.  Fig.  60  shows  the 
general  arrangement  of  the  teeth  upon  the  lingual  membrane. 
The  Gharacters  of  the  individual  teeth  are  shown  in  my  plates. 
I  liave  aeleeted  H.  Steamsiana  pi.  XIII.,  fig.  3,  to  give  an  idea  of 
the  teeth  in  successive  transverse  rows.  Fig.  a  shows  a  group  of 
central  and  lateral  teeth  in  two  at^acent  rows,  6  the  transition 
from  laterals  to  marginals,  c  marginal  teeth  from  near  the  outer 
edge  of  the  membrane.  The  central  teeth  have  a  base  of  attach- 
BMnt  much  longer  than  wide,  with  incurved  lower  margin  and 
expanded  lower  lateral  angles ;  the  upper  margin  broadly  reflected ; 
reflection  short,  stout,  with  subobsolete  side  cusps  bearing  no  cut- 
ting points,  and  a  stout,  long  median  cusp  bearing  a  short,  blunt 
cotUng  point,  which  does  not  reach  the  lower  margin  of  the  base 
of  attachment ;  the  reflection  with  the  median  cusp  is  pear-shaped ; 
in  many  species  there  is  a  duplicate  line  of  reenforcement  parallel 
to  the  upper  margin  of  the  base  of  attachment.  The  lateral  teeth 
aie  of  similar  type  to  the  centrals,  but  are  unsymmetrical  by  the 
sappression  of  the  inner,  lower,  lateral  angle  of  the  base  of  attach- 
■ent.  The  outer  laterals  have  a  side  cusp  and  cutting  point. 
TIm  transition  from  laterals  to  marginals  is  formed  by  the  greater 
proportional  development  of  the  cutting  point,  the  lesser  develop- 
ment of  the  cusp ;  the  cutting  point  then  becomes  bifid,  the  re- 
flection becomes  more  nearly  the  same  size  as  the  base  of  attach- 
ment^ and  thus  the  true  marginals  are  gradually  reached.  These 
last  are  longer  than  wide,  have  a  base  of  attachment  smaller 
than  the  reflection  and  cut  away  on  its  lower  inner  angle;  the 
reflection  ia  produced  into  one  long,  sharp,  oblique,  bifid  cutting 
point,  the  inner  division  the  smaller,  and  one  outer,  much  shorter, 
diaqi,  rarely  bifid  cutting  point. 

Most  of  the  species  examined  agree  in  dentition  with  St^amsu 
mum,  Boae  have  more  blunt  cutting  points  to  their  marginals,  as 
Kmftobfolm  (id*Xiy.,fig.5),but  even  on  various  parts  of  the  same 
the  marginals  vary  in  this  respect.  In  KelleUi^  Steam- 
iiNifewtoq,  arroea^  TraskifSequoicola^  AyrenarHL,  redimita^ 
JfidHtmiwin,  ramenioBa^  exarata^  I  have  failed  to  detect  any  side 
eotCing  points  to  the  central  and  inner  lateral  teeth.  I  found  the 
poinlfti  however,  in  H,  ruficincla  (pi.  XIV.,  fig.  3).  H,  Townr 
(pL  XYIIIf  fig.  8)  has  these  cutting  points  and  side 
15 
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cuaps  on  central  and  all  the  lateral  teeth  ;  ita  centrsla  and  late- 
rals are  not  of  the  same  ahape  as  described  above  for  H.  KeUelti, 
but  resemble  those  of  Polygyra,  Stenotrema,  and  Triodopna.  Thus 
in  this  as  in  other  subgenera,  we  find  the  type  of  dentition  not 
constant  in  all  the  species. 

Tiie  long,  narrow  tiaee  of  attachment  and  pjriform  reflection 
of  most  of  the  species  of  Arionta  agree  with  those  of  SemUrockv$ 
(seep.  181)  more  nearly  than  any  other  of  our  genera  or  subgenera^ 
but  that  genus  has  quite  different  marginal  teeth. 

The  dentition  of  H.  arbustorum  is  alone  known  of  tlie  species 
foreign  to  America,  and  that  by  a  figure  of  Lehmann  (Iiebenden 
Scbnecken,  pi.  XI.,  fig.  29)  too  nnsatisfatory  to  be  of  Talue  for  the 
purpose  of  comparison. 

H.  arrosa  (pi.  XIT.,  flg.  2),  54—1—54  teeth.     II  lateral!. 

H.  TowTiaendiaTia  (pi.  XVIII.,  fig.  8)  has  60 — 1 — 60.  Another 
membrane  had  40 — 1 — 40. 

if.  tiidiculala  (pi.  XIV.,  fig.  1),  50—1—50,  witb  26  perfect  late- 
rals. 

n.  NickUniana  (pi.  XIV.,  fig.  8). 

H.  Ayresiana  (pi.  XIV.,  fig.  6),  50— 1—50,  with  15  perfect  laterals. 

H.  redimila  (pi.  XIV.,  fig.  1).  The  IttU  tooth  has  ite  Inner 
cuttiug  point  split.    48 — 1 — 43. 

Jf.  inlercisa,  not  examined. 

H.  exarala  (pi.  XIV.,  fig.  10),  54-1—64, 19  perfect  laterals. 

H.  ramenlosa  (pi.  XIV.,  flg.  9),  60—1—60,  with  21  perfect  late-i 
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r.  Dupetithouarst^  not  examined, 
H.  ruficincta  (pi.  XIV.,  fig.  3),  36—1—35,  with  18  laterals. 
H.  Oabbi^  not  examined. 

H.  facta  (see  p.  216,  fig.  60),  29—1—29,  with  11  laterals. 
H.  KelleUi  (pi.  XIII.,  fig.  4),  57—1—57. 

B.  Steamnana  (pi.  XIII.,  fig.  3),  50—1—50,  with  24  laterals. 
The  22d  tooth  has  the  side  cutting  point. 

Snhgenns  Gltptobtoma.* 

One  species  only  is  thus  far  known.  Helix  Newberryana,  Its 
jaw  (pL  XVI.,  fig.  4)  is  low,  wide,  slightly  arcuate,  ends  but  little 
attenuated,  blunt;  cutting  margin  without  median  projection; 
anterior  surface  with  numerous  (about  16),  stout,  separated  ribs, 
deeply  denticulating  either  margin. 

Lingual  membrane  (pi.  XIII.,  fig.  6)  long  and  narrow.  Teeth 
47 — 1 — 47,  with  17  perfect  laterals.  Centrals  with  the  base  of 
attachment  long  and  narrow,  with  greatly  expanded  lower,  lateral 
angles,  the  upper  margin  rounded,  broadly  reflected ;  reflection 
large,  stout,  with  obsolete  side  cusps,  but  with  decided,  triangular 
side  cutting  points ;  median  cusp  very  stout,  short,  with  a  long, 
acute  cutting  point  reaching  beyond  the  lower  edge  of  the  base  of 
attachment.  Laterals  like  the  centrals,  but  unsymmetrical  by  the 
suppression  of  inner,  lower,  lateral  angle  of  the  base  of  attach- 
ment and  inner  side  cutting  point.  The  transition  from  laterals  to 
marginals  is  marked  by  the  lesser  proportional  development  of  the 
cusp  and  greater  development  of  the  cutting  point.  Marginals  (c) 
low,  wide,  the  reflection  equalling  the  base  of  attachment  and 
bearing  one  inner,  short,  stout,  oblique,  blunt  cutting  point,  and 
one  cater,  shorter,  blunt  cutting  point. 

This  species,  like  all  others,  has  great  variation  in  the  develop. 
ment  of  the  catting  points  on  diflerent  parts  of  the  same  membrane. 

Snbgenns  Extfabtpha. 

Jaw  hig^ arcuate,  ends  but  little  attenuated,  blunt;  cuttihg 
■aiiglii  witboat  median  projection ;  anterior  surface  with  a  few 
(abootS  in  Tryoni)  stoat,  separated,  unequal  ribs,  deeply  dentica 
lathig  iilher  margin. 

*  Bee  Ptoc.  FhOa.  Ac.  Nat  Sd.,  1878,  p.  244. 
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Fig'  fli-  Ab  usual  in  most  of  the  species  of  Selut, 

etc.,  examined  bj  me,  the  number,  aise,  and 
disposition  of  the  ribs  vary  in  different 
individuals  of  the  only  species  otEuparyjAa 
I  hare  examined,  S.  Tryoni.  In  L.  wtd  Fur. 
jxwotH  Trymi.         Sbells  N.  A.,  I.,  119,  six  jaws  are  figured,  all 

differing  sb  to  the  ribs. 
I  have  had  no  opportunity  of  examining  H.  areolata,  the  only 
other  species  found  trithin  our  limits.  Among  the  apecies  of  the 
subgenus  foreign  to  the  United  States,  H.piaana,  Miill.,  alone  has 
been  examined,  the  Jaw  being  figured  by  Moquin-Tandon  with  2-3 
ribs  only,  and  the  number  of  the  teeth  being  given  by  Thomson. 

The  only  information  I  can  give  of  the  lingual  dentition  is  shown 
in  the  figure  of  that  of  S.  Tryoni  (L.  and  Frw.  Shells,  I.,  351). 
There  are  190  rows  of  about  43 — 1 — 43  teeth  each.  There  appear 
to  be  16  perfect  laterals. 

The  base  of  attachment  is  long  and  narrow ;  the  reflection  is 
pear-shaped,  apparently  without  side  cusps  or  cutting  ptrints  in  the 
(■enlral  and  Brst  nine  laterals.  The  balance  of  the  laterals  have 
the  side  cusp,  and,  no  doubt,  cutting  point.  I  cannot  Ihim  the 
figure  describe  accurately  the  characteristics  of  the  marginal  teeth. 
Unfortunately,  I  liave  preserved  no  membrane  to  describe  and 
figure  more  accurately. 

Subgenus  Tacbea. 
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an^e  of  the  bue  of  attachment;  outer  laterals  with  a  more 
developed  cutting  point  and  a  decided  side  cusp  and  cutting  point; 
the  change  firom  the  laterals  to  the  marginals  is  shown  in  the  16th 
tooUi  (see  flg.  63),  where  the  base  of  attachment  is  wider,  the 
reflection  stouter  and  the  inner  cutting  point  becomes  bifid.  The 
marginala  are  low,  wide,  the  reflection  equalling  the  base  of 
attachment,  the  inner  cutting  point  short,  bluntly  bifld,  the  outer 
•horter  and  blunt. 

FlR.  63. 


Llsful  d*>llUaD  or  a^it  kottaittt.    [MsfM.) 

Having  no  specimen  to  examine  myself,  I  am  dependent  on 
Horse's  figures  given  above. 

Babgenos  Pomatia. 
Jaw  of  our  only  species,  H.  aeperaa,  introduced  by  commerce 
at  Charleston,  S.  C.  (where  it  is  stillcommon),  high,  thick,  arcuate, 
ends  but  little  attenuated,  blunt;  cutting  margin  without  median 
profeetion ;  anterior  surface  with  6  stout,  separated  ribs,  deeply 
danticnlattng  either  margin  (pi.  XYI.,  fig.  8). 

Ungual  membrane  of  tbe  same  species  (pi.  XIII.,  fig.  T,  a,  b,  c) 
haig  and  narrow.  Teeth  50 — 1 — 50,  with  15  perfect  laterals. 
Oentrala  with  base  of  attachment  longer  than  wide,  the  lower 
latanl  angles  but  slightly  produced,  the  lower  margin  in  some 
a  with  a  quadrate  excavation  or  thinning  as  usually  found  in 
the  upper  margin  broadly  reflected,  reflection  very 
la^lB,  with  a  very  stout,  short  mediui  cusp,  bearing  a  short,  stout 
ealting  point  reaching  the  lower  edge  of  tbe  base  of  attachment ; 
dda  eoapi  obaolete,  bat  bearing  well  developed,  short  side  cutting 
I^teraU  lilu  centrals,  but  unsymmetrlcal  by  the  sup- 
a  of  the  inner,  lower,  lateral  angle  of  the  base  of  attach- 
.pMt|  apd  the  inner  dde  cutting  point.  Transition  teeth  from 
t*^lpi|KaU  to  the  marginals  (6)  with  a  more  developed  reflection, 
iHlW.  IniMr  aoap  bearing  a  greatly  developed  bifld  cutting 
a  (c)  low,  wide,  the  reflection  equalling  the  base 
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or  attacbment  and  bearing  one  inner,  long,  oblique,  acutely  biOd 
cutting  point,  and  one  shorter,  outer,  Bomotimes  bifid,  side  cutting 
Ijoint. 

The  only  other  Pomatia  whose  dentition  has  been  figured  ia 
H,  pomalia,  which  shows  the  same  type  of  teeth  (Ooldfuss,  1.  c. 
pi.  IV.,  fig.  6).  The  Jaw  of  numerous  European  species  is  known, 
and  of  the  same  type  as  in  aspena. 

(3)  Jaw  with  delicate,  distant  ribs  to  its  ant«rior  aarface,  nsnally  ninnhig 
obliquely  to  the  median  line, 

QtDoi  OTLOrSKSLLA,  Ptt. 

Jaw  as  in  Macroceramue,  described  below. 

Lingual  membrane  of  our  two  species  C.  jejuna  and  C.  Poeyana 
not  examined  by  me.  The  dentition  of  the  genua  is  very  pecutitr. 
The  membrane  is  exceedingly  long  and  narrow.  The  base  of 
fittacbment  of  the  centrals  is  small,  long,  narrow,  with  the  upper 
margin  broadly  reflected  into  a  blunt,  rounded  and  expanded 
gouge-shaped  cutting  point ;  the  laterals  have  a  long,  enbqnad- 
rangular  base  of  attacbment,  bearing  below,  a  large,  bluntly 
rounded,  greatly  expanded,  palmate  cusp,  representing  the  inner 
nnd  central  cuspsofthe  laterals;  and,  above,  a  long,  slender,  graceflil 
extension,  representing  the  external  cusp  of  the  other  Helicidm. 
This  last  is  bluntly  truncated,  or  bears  a  recurred  cusp  smallei 
but  of  same  shape  as  that  below ;  or  It  has  a  laterally  extended,  am  ill 
blunt  point.    In  some  species  the  laterals 
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Fig.  65. 


Jaw  of  Maeroetra" 


[BUad.] 


Oenut  XACBOCEBAXUB,  Guild. 

Jaw  thin,  almost  membranous,  semi-transparent,  light  horn 
colored, strongly  arched,  ends  acuminated;  cutting  margin  without 

median  projection  ;  anterior  surface  with  numer- 
ous delicate,  separated  ribs,  denticulating  both 
margins;  these  ribs  run  obliquely  towards  the 
median  line  of  the  jaw,  so  that  the  central  ribs 
meet  before  reaching  the  lower  margin  of  the  jaw, 
forming  an  upper  median  triangular  space  be- 
tween the  ribs. 

It  was  formerly  considered  that  this  jaw  was 
actually  in  separate  pieces,  whose  overlapping 
margin  formed  the  ribs  upon  the  anterior  surface 
(see  fig.  65).  More  careful  examination,  however, 
has  proved  the  jaw  to  be  in  one  single  piece,  with 
delicate  ribs  upon  its  surface. 

There  are  over  60  ribs  on  the  jaw  of  the  only 
one  of  oar  species  I  have  examined,  M.  Oossei.  I  give  a  copy  of 
Mr.  Bland's  figure  of  the  jaw  of  if.  signatus^  which  is  similar. 

The  lingual  membrane  of  Macroceramus  was  supposed  to  be 
the  same  as  in  Cylindrella  described  above,  as  that  of  M.  signatus 
was  so  found  by  Mr.  Bland  (Ann.  Lye.  Nat.  Hist.  N.  Y.,  YIII., 
16S),and  Crosse  and  Fischer  (Journ.  de  Conch.,  1870,  pi.  III.,  fig. 
14-16).  It  was,  therefore,  with  surprise  that  I  found  an  entirely'' 
different  type  of  dentition  in  M.  Oossei.  I  can  in  this  place  only 
note  the  difference,  and  leave  to  future  study  the  question  of 
its  bearing  on  the  generic  position  of  the  species. 
M.  Oa$8ei  f  pL  XY.,  fig.  1)  has  a  membrane  very  long  and  narrow ; 

« 

teeth  about  40 — 1—40,  in  scarcely  oblique  transverse  rows,  deci- 
dedly not  en  chevron.  Centrals  with  a  long,  narrow  base  of  at- 
tachment with  somewhat  expanded  lower  lateral  angles,  its  upper 
margin  squarely  reflected.  The  reflected  portion  is  very  small, 
and  bears  three  short,  blunt  cusps,  the  median  the  largest,  all 
three  with  distinct  catting  points.  The  base  of  attachment  of  the 
laterals  ie  long  and  narrow,  its  outer  lower  angle  irregularly  cut 
awmy;  tlie. upper  margin  broadly  and  obliquely  reflected,  the  re- 
iecled  portion  thrown  off  obliquely  towards  the  margin  of  the 
Hagnal  membrane,  very  short  and  bearing  two  stout,  blunt,  short 
tlie  inner  the  larger,  also  thrown  obliquely  towards  the 
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outer  margin  of  the  membrane  ;  both  of  the  caspa  bear  diatinct 
cutting  points,  the  outer  one  small,  the  inner  one  narrow,  blnnt, 
almost  SB  long  aa  the  base  of  attachment.  There  are  no  distinct 
marginals,  the  laterals  decreasing  in  size  as  they  pass  off  laterally, 
those  at  the  edge  of  the  membrane  (flg.c)  having  one  Uige  inner 
cutting  point,  and  several,  outer,  irregular  smaller  onea.  I  have 
given  a  a  group  of  centrals  and  laterals,  b  a  group  of  laterals,  and 
c  an  extreme  lateral  or  marginal.' 

I  have  had  no  opportunity  of  examining  M.  Kieneri. 

0«DBi  VUUKVLVt,  LMoh.* 
Jaw  thin,  arcuate,  ends  but  little  attenuated ;  no  median  pro- 
jection to  the    cutting  edge  ;    anterior  surface  with  numerous, 
separated,  delicate  ribs,  denticulating  either  margin. 
Fig.  SO.        sometimes  the  upi>er  median  ones  running  obliquely 
towards  the  median  line,  or  even  arranged  en  chevron 
aa  in  Macroceramua,  with  an  npper  median  triangu- 
lar compartment. 
SHtZuiju  '^^^  J*"  '*^  ^'  •^^o'*'^'**  "  ^^^  figured.   It  Is  quite 

dtaibatHM.        arclied.    That  of  B.  Marielinut  and  allematut  ia  of 
the  same  type.     I  have  given  on  plate  XTI.,  fig.  19, 
a  more  enlarged  view  of  one  end  of  the  jaw  of  B.  mtffiaiua,  to 
show  more  accurately  the  cliaraoter  of  the  ribs. 

The  lingual  membrane  of  the  genus  as  now  received  varies  too 
mucli  to  allow  of  a  general  description.     It  can  only  be  said  that 
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inconred,  its  upper  margin  broadly  reflected.  The  reflection  18 
large  and  has  aabobsolete  side  cusps  bearing  well  developed 
catting  points,  and  a  short,  stout  median  cusp,  bearing  a  short, 
stoat  cutting  point  not  quite  reaching  the  lower  margin  of  the  base 
of  attachment.    The  laterals  are  of  the  same  general  form  as  the 

Pier.  67. 


LlDgaal  deoutlon  uf  Bulimulug  duUbatna. 

centrals,  but  are  larger,  broader  in  proportion,  and  are  rendered 
unsymmetrical  by  the  suppression  of  the  lower  inner  angle  of  the 
base  of  attachment,  and  inner  side  cusp  and  cutting  point.  The 
marginal  teeth  (flg.  b)  are  but  a  simple  modification  of  the  laterals, 
formed  by  the  proportionally  greater  development  of  the  reflection 
in  comparison  with  that  of  the  base  of  attachment,  and  the  greater 
development  of  the  cutting  points.  On  the  extreme  marginals 
the  catting  points  are  shorter  and  much  blunter  (flg.  c). 

The  dentition  of  Bulimulus  aliernatuB  is  figured  on  p.  203  of 
L.  and  Frw.  Shells,  I.  I  have  preserved  no  specimen  from  which 
I  can  more  accurately  draw  the  individual  teeth.  It  has  75  rows 
of  37 — 1 — 37  teeth,  all  apparently  of  the  same  character  as  in  B. 
deaibaius. 

I  have  not  examined  B.  multilineatuB^  Dormani^  3fariel%nu9^ 
Flaridanus^  patriarcha^  Schiedeanua. 

c.  Jaw  in  numerous  distiDCt  pieces,  sometimes  soldered  together  above, 
free  and  imbricated  below.    Marginal  teeth  quadrate.    OnTHALicnViE. 

Genut  UOUnS,  Montf. 

Jaw  thick,  arcuate,  ends  rapidly  attenuated,  pointed ;  composite, 
being  in  numerous,  separate,  free,  imbricated,  triangular  pieces, 
with  sutures  inclined  obliquely  to  the  centre  of  the  jaw,  so  as  to 

leave  an  upper  median,  angular  piece  ;  other 
¥\g.  68.  pieces  are  soldered  together  above.    Cutting 

edge  with  no  median  projection,  serrated  by 

the  lower  angles  of  the  oblique  pieces.    For 

more  detailed  description  see  below,  under 

j»w«r£.«frffMM.       Orihalicus^  which  has  a  similar  jaw.    I  am 


^^  r.^. 
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not  able  to  give  a  figure  of  the  jaw  of  the  only  apeciei  round 
vltbin  our  limits,  L./aacialua.  It  is  Iiowever  figured  by  Leidy 
(Terr.  Uoll.  U.  S.,  I.,  pi.  V.,  fig.  4,  a,  b).  It  is  eimiUr  to  that  of 
the  allied  species  L.  virgineue,  which  is  here  figured  on  p.  295. 

The  only  apccica  found  within  our  limits,  L.feuciatiUf  has  about 
69 — I — 69  teeth,  judging  from  a  membrane  examined  by  me. 
That  figured  in  L.  and  Frw.  Shells,  I.,  p.  214,  has  94  rows  of  55— 
1 — 55  teeth  each.  As  elsewhere  stated,  there  is  often  a  diRbreaec 
in  the  number  of  transTerae  teeth  in  almost  all  speciea,  and  indeed 
upon  different  parts  of  the  same  membrane. 

The  central  tooth  (pi.  YI.,  fig.  G,  a)  has  a  base  of  attaohmeat 
long  and  narrow,  with  strongly  incurved  sides,  widely  expanded, 
excurved  and  fringed  lower  margin,  and  upper  margin  leas  ex' 
panded,  rounded,  and  broadly  refiected.  The  reflection  fs  stoat 
and  very  rapidly  narrows  without  any  appearance  of  aide  cnsp) 
into  a  very  broad,  long,  bluntly  rounded  median  cnap,  bearing  a 
still  broader,  short,  bluntly  truncated  cutting  edge  (as  such  ■ 
blunt  organ  cannot  be  called  a  point)  reaching  nearly  to  the  lower 
edge  of  the  base  of  attachment.  It  may  be  that  I  have  here  iit 
correctly  considered  the  upper  margin  of  the  base  of  attachment 
as  reflected  iind  extended  into  the  cusp.  As  in  the  caae  of  tbe 
side  teeth,  I  abould,  perhaps,  rather  aay  that  the  upper  ma^in  is 
not  reflected,  but  that  Just  below  the  middle  of  the  base  of  atttoh- 
mcnt  there  springs  up  from  its  surface  a  broad,  gouge-ahaped 
cusp,  bearing  a  atill  broader  cutting  edge  (aee  pi.  VI.,  flg.  E,  d, 
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The  base  of  attachment  is,  however,  unsymmetrical  by  the  suppres- 
sion of  both  upper  and  lower  inner  lateral  expansion ;  the  upper 
margin  is  simply  squarely  truncated.  Above  the  centre  of  the  base 
of  attachment  springs  from  its  surface  the  gouge-shaped,  rounded, 
gradually  expanding  cusp  reaching  nearly  the  lower  margin  of  the 
base  of  attachment  and  produced  into  a  still  more  expanded, 
bluntly  truncated  cutting  edge  (one  cannot  call  it  a  cutting  point), 
which  projects  far  beyond  the  lower  margin  of  the  base  of  attach- 
ment on  to  the  teeth  of  the  next  transverse  row,  and  is  also  greatly 
expanded  on  the  outer  side,  so  as  to  overlap  the  adjoining  tooth. 
This  cutting  edge  is  slightly  incurved  at  its  centre.  There  is  one 
point  of  difference  between  the  central  and  adjoining  marginal 
teeth  which  is  very  marked ;  in  the  centrals  the  lower  margin  of 
the  base  of  attachment  is  more  expanded  than  the  cutting  edge, 
the  reverse  of  which  is  found  in  the  marginals. 

The  marginals  retain  this  general  form  to  the  extreme  edge  of 
the  membrane,  but  they  decrease  greatly  in  size  upon  the  edge. 
The  outer  marginals  have  to  their  cusps  a  small  side  spur,  gouge- 
ihaped  as  the  cusp  itself;  the  extreme  marginals  have  such  a  spur 
at  either  side.  In  both  cases  the  cutting  edge  springs  from  the 
outer  side  of  this  side  spur,  which  must  be  considered  as  repre- 
Miting  the  side  cusps  of  the  usual  Helicinm  type  of  dentition.  I 
have  elsewhere  (Ann.  Lye.  N.  H.  of  N.  T.,  XI.,  39)  shown  that 
this  type  of  tooth  is  but  a  modification  of  the  usual  type  brought 
about  by  the  expansion,  bluntly  rounding  and  shortening  of  the 
cusps,  and  the  still  greater  expansion,  bluntly  rounding  and  short- 
ening of  the  cutting  points,  which  are  quite  changed  into  wide 
cutting  edges. 

I  have  given  on  pi.  YI.,  fig.  E,  a  group  of  central  and  marginal 
teeth  in  a,  an  outer  marginal  in  c,  a  marginal  in  profile  in  d. 

The  allied  species  L.  virgineua  differs  from  faaciatus  in  having 
a  long  blunt  cutting  point  to  its  centraLtooth,  and  by  the  presence 
of  several  true  lateral  teeth  with  long  cutting  points,  also  in  the 
presence  of  several  teeth  showing  a  gradual  change  ftt>m  the 
laterals  to  the  marginals.  A  full  description  and  detailed  figures 
of  its  dentition  are  given  by  me  in  Ann.  Lye.  Nat.  Hist.  N.  T., 
XI^  41,  pL  IIL 

LiguuM  is  nearly  allied  in  its  lingual  dentition  to  Orthalicus^  but 
in  that  genus  also  I  have  found  one  species  with  true  lateral  teeth, 
be  shown  below. 
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Qsnai  OBTHALICm,  Back. 

Jaw  composite,  in  nunieroiia  free,  imbricated  pieces,  aaull;  with 
its  sutiiras  oblique  to  the  ceatre  or  the  jfttr,  leftriog  ad  upper, 
angular,  me<1iaii  piece ;  tliesc  pieces  soldered  together  above.  >'o 
median  projection  to  the  cutting  edge,  which  is  serrated  by  the 
lower  angles  of  the  separate  pieces. 

Tbe  jaw  of  tlie  only  species  within  our  limits,  0,  undatus,  Bmg. 
(pi.  XTI.,  fig.  13)  is  of  tlie  type  usual  in  this  genus  nod  Zigutu,  but 
up  to  the  present  time  never  observed  in  any  other  genua.  It  is 
composite,  its  separate  pieces  being  apparently  soldered  firmly  at 
tlieir  upper  portions,  where,  indeed,  they  seem  collectively  tofbnt 
a  jaw  in  a  single  piece  as  in  Helix,  etc.,  but  at  their  lower  portion 
positively  detached  and  free,  imbricated  one  upon  another.  The 
jaw  may  in  one  sense  be  said  to  be  in  a  single  piece,  as  argned 
recently  by  Messrs.  Fischer  and  Crosse  (Moll.  Mex.  et  OoaL), 
but  with  equal  correctness  it  may  surely  be  said  to  be  composite, 
as  tlie  amalgamation  of  tbe  upper  portion  is  produced  by  the 
joining  of  absolutely  separate  pieces.  There  are  seventeen  of 
these  plates  in  the  jaw  figured,  though  the  number  varies,  the 
upper  central  one  ap|>arently  lying  upon  the  adjoining  ones,  which 
are  broad  and  extend  from  the  upper  to  the  lower  margin  of  tha 
jaw.  The  jaw  is  strongly  arched,  with  attenuated,  blunt  ends. 
There  are  well-marked  perpendicular  grooves  upon  the  anterior 
surface  of  many  of  the  plates     The  upper  central  plate  is  trian- 
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also  examined  the  jaw  of  0.  obductva^  Shuttl.  (Ann.  Ljc.  N.  H. 
of  N.  T.,  XI.,  p.  37.)  All  these  species  have  the  same  composite 
type  of  jaw. 

The  lingual  dentition  of  Orthalicus  undatus  is  so  nearly  similar 
to  that  of  Liguu9  fasciaius^  that  I  merely  compare  it  with  the 
description  given  above  of  that  species.  In  0.  undatus  the  cen- 
tral tooth  (pL  YL,  fig.  D)  is  broader  in  proportion  to  its  length ; 
the  base  of  attachment  is  less  expanded  at  the, upper  margin,  and 
very  much  less  so  at  its  lower  margin,  and  the  sides  are  not  in- 
curred ;  the  cusp  is  stouter,  longer,  reaching  the  lower  edge  of 
the  base  of  attachment,  and  it  has  subobsolete,  but  distinctly 
marked  side  cusps ;  the  cutting  edge  is  much  more  expanded,  over- 
lapping the  next  row  of  teeth.  The  first  marginals  differ  from 
those  of  L.  fasciatus  in  having  a  less  developed  cutting  edge,  the 
outer  marginals  have  the  side  spurs  to  their  cusps  much  more 
developed  and  even  the  cutting  edge  is  trilobed.  The  extreme 
marginals  are  not  so  small.  There  are  about  53 — 1 — 53  teeth, 
oo  one  part  of  one  membrane ;  a  wide  part  of  another  membrane 
had  106—1—106. 

All  the  species  of  Orthalicus  enumerated  above  whose  dentition 
is  known  have  the  same  type  of  teeth  as  0.  undatus^  excepting  0. 
gallina-BuUana.  This  last  (see  Ann.  Lye  N.  H.  of  N.  T.,  XL,  38, 
pL  IV.,  fig.  A)  is  peculiar  in  having  a  long,  stout  cutting  point  with 
tobobsolete  side  points  to  its  central  tooth,  and  three  lateral  teeth 
of  same  form  but  unsymmetrical.  Thus  in  both  Liguus  and  Or- 
thalicus  we  find  the  usual  type  of  dentition  is  not  constant  except- 
ing as  to  the  marginal  teeth. 

0.  zebra.  Too  late  for  illustration  I  have  received  specimens 
from  Key  West,  collected  by  Mr.  W.  W.  Calkins.  It  is  the  form 
figured  in  Terr.  Moll.  U.  S.,  iy.,pl.  LXXYIIL,  fig.  12,  and  copied 
in  L.  and  Frw.  Shells  N.  A.,  I.,  p.  216,  fig.  370  (not  fig.  371,  which  is 
referred  by  Fischer  and  Crosse  to  0.  melanochilus^  Val.).  The 
jaw  has  7 — 1 — 7  separate  pieces.  The  lingual  membrane  has 
126—1 — 126  teeth.  The  teeth  are  of  same  type  as  in  0.  undatus^ 
but  the  cutting  edge  of  the  centrals  and  first  laterals  is  shorter 
than  the  base  of  attachment.    It  is,  perhaps,  a  variety  of  undatus. 

G«niu  PUJICTUM,  Mofm. 

But  one  species  of  this  genus  has  been  described,  P.  pygmstum^ 
Dr.,  hitherto  known  in  America  as  Helix  minutissima^  Lea.    A 


(0^^^^^^ 
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Tull  account  of  its  history  with  all  published  infonnatiOB  relating 
to  it  has  been  given  by  Mr.  Bland  and  mjself  in  Ann.  of  L;c.  Nid. 
Hiit.  of  N.  Y.,  X.,  304.    The  jaw  is  low.  wide,  alig^tly  arcuate, 
with  UDnt,sqnaretj-tranGated 
Pig'  W-  ends ;  it  is  cotnpfMcd  of  six- 

teen   separate    piecn,   each 
higher  than  wide,  with  slightly 
overlapping     edges ;      these 
itw  tt  r.  pfgrnnm.  ixiam,]       ^     pteces  do  not  run  obliquely 
towards  the  middle  of  the  Jaw. 
there  is.  therefore,  no  appearance  of  an  npper  medijui  triangular 
piece  as  in  Orihaliciu  and  Liyuus. 

The  lingual  membrane  is  long  and  narrow.    There  are  54  rows 

of  13 — I — 13  t«etb  each.    The  centrals  have  a  base  of  attachment 

much  longer  than  wide,  expanded 

Fig.  TO.  below  and  squarely  truncated,  ^-ery 

much    narrowed    above,    reflected 

The  reflection  is  very  small  and  has, 

according  to  Morse,  oaa  single  cusp, 

but   Schacko   (Malak.    Blatt.   1672, 

ITSj  describes  the  reflection  in  some 

-«;.>  j.iii:!^^i>.  ffffmawm.      Europcsn  specimens    a«    tricuspid. 

Laterals  of  same  form  as  centrsis, 

;  ivi:h  wi>ler  base  of  attachment  in  the  first  ones  and  bicnsi»d ; 

ter  laterals  much  narrower.    There  are  no  distinct  ma^naU. 
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in  oMiqua,  ovalie^  Totieniana  (fig.  11),  campestria,  lineala,  and 
effuaa :  there  is  a  median  projection  to  tbe  cutting  margin,  some- 
times broken  by  the  ends  of  ribs.  These  ribs  are  found  in  S.  Tot- 
leniana  (8)  (see  flg.  11) ;  8.  obliqua  (3-7) ;  omlis  (over  7) ;  I  de- 
tected no  ribs  on  that  of  S.  avara,  lineata,  campeatria,  Nuttalliana, 
Sillimani,  or  effuaa. 


Pig.  71. 


Fig.  78. 


The  general  arrangement  of  tbe  lingual  membrane  is  shown  in 
Bg.  73  of  8.  avara,  while  the  characters  of  the  separate  teeth 


Usful  disUilon  ar  Swriiua  atom. 

m  better  seen  in  pi.  XV.,  fig.  3.  The  peculiar  character  of  the 
dentition  is  the  cutting  away  or  thinning  of  the  middle  portion  of 
tbe  lower  edge  of  the  base  of  attachment  in  the  central  teeth, 
■od  the  inner  lower  lateral  angle  of  the  base  of  attachment  in  the 
laterals  and  still  more  in  the  marginals.  The  marginal  teeth  are 
■lio  often  peculiar  in  the  denticulation  of  their  reflected  cusps.' 
They  haTe  usually  two  small  outer  side  cusps,  the  inner  the  smaller, 
each  bearing  cutting  points  proportioned  to  their  size.  The  reflec- 
tion of  the  teeth  is  also  small  in  proportion  to  the  base  of  attach- 
ncnt.  In  other  respects  the  dentition  of  the  genus  is  very  much 
like  that  of  the  Helidnx. 

Swxiwa  8iUimani  (pi.  XYII.,  flg.  12)  has  24—1—24  teeth. 

Swcinea  ooalia  has  not  been  examined  by  me.  Morse  gives 
80  TOWS  of  40— 1—40  teeth. 
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Suecinea  lineata  (pi.  W.,6g.  Iljhaa  26—1 — 86  iwlU,  witii  * 
perfect  Istetmls,  bot  the  tnutsition  to  marginals  U  very  piudnal. 
Tbe  teeth  b&re  &  very  bnwd  b«se  of  ftttachment,  and  very  alendRr. 
Bbarp  cutting  points. 

Succint-a  avara  {pi.  SV.,  fig.  3)  hft»  21— I— «1  t«eth,  with  abom 
8  perrect  laterals.    Morse  counted  19 — 1—19  teeth. 

Succinea  obli^ua  (pU  XV^  Gg.  *)  has  43—1 — 13  UMth,  with  10 
perfect  laterals. 

Succinea  Tatteniana  b  said  by  Morse,  whose  figure  is  giren  in 
L.  and  Frw.  Shells, !.,  p.  267.  lo  hare  100  rows  of  33-1—33  Iceth. 
The  basG^  of  attachment  are  very  narrow. 

SucetWo  oiBipMfna  (pL  XV.,  fig.  10)  haa  18—1—18  teeib, 
with  about  10  perfect  laterals.  Horse  gives  .^0  rows  of  30 — 1 — 80. 
Tbe  central  tooth  haa  a  pecotiarly  narrow  base  of  attachment, 
and  a  very  greatly  developed  median  cusp,  the  side  caaps  being 
enbobsotele. 

Succtnea  Nuttalliana  (fig.  74).    Teeth  19 — 1—19. 


Succinea  eftua  (pL  XV^  fig.  6)  haa  15—1—15  teeth,  with  10 
perfect  laterals. 

Succinea  Strelchiana  (pi.  XX.,  fig.  7).     16—1—16.     8  lateral*. 

1  have  had  no  opportunity  of  examining  the  other  8|>ecies  of 
(Succinea  fooad  within  our  limits. 


hlO^ 


Family  VEROMOELLID.E. 


t  Uttl^ 


OcDu  TEBOinCELLA  Bl>iii* 

Jaw  (fig.  T5)  low,  wide,  thick,  slightly  arcuate ;  ends  but  Uttle 

attenuated,  blunt;  cutting  margin  without  median 

Pie.  'X        projection;   anterior  surface   with    numerous,  Stoat- 

crowded  ribs,  denticulating  either  margin,  2*  in  V, 

t'toridana. 

Lingual  membrane,  as  seen  in  fig.  T6,  is  arranged 
as  usual  in  the  Uelicimr,  the  transverse  rows  being 
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mlmost  horizontal.    By  fig.  11  of  pi.  XVII.,  representing  F.  Flori- 
dana,  it  will  be  seen  that  the  teeth  are  of  a  very  peculiar  type. 

The  lingual  membrane  is  long  and  very  broad,  comprising  (in 
the  Florida  species)  about  60 — 1 — 60  teeth.  The  centrals  have 
their  base  of  attachment  quite  small,  long  and  narrow,  attenuated 
to  a  point  above,  gradually  enlarging  toward  the  base,  above  which 
are  lateral,  bluntly  pointed,  wing-like  expansions  ;  the  lower  mar- 
gin is  broad,  and  has  a  deep,  rounded  excavation ;  in  some  cases 
the  lateral  expansions  are  so  produced  as  to  give  an  almost  cruci- 
form appearance  to  the  base  of  attachment ;  below  the  centre  of 
the  base  of  attachment,  on  its  anterior  surface,  is  a  stout,  blunt, 
short,  simple  cusp,  ending  in  a  short,  stout  cutting  point. 

Fig.  76. 


Llngnal  dentiUoo  of  Veronieella  Floridana. 

The  lateral  teeth  are  very  irregular  in  shape,  but  retain  the  bi- 
caspid  character  peculiar  to  the  Oeophila ;  they  are  longer  and 
mach  wider  than  the   centrals ;    the  bases   of  attachment   are 
Tery  irregular  in  shape,  very  unsymmetrical,  subquadrate  or  ir- 
regularly excavated  above,  thence  curve  outwards  and  downwards,. 
antU  at  their  lower  extremity  they  exhibit  the  lateral  expansions* 
and  basal  excavation  of  the  central  tooth,  but  both  these  charac- 
ters are  much  more  developed  than  in  the  centrals,  and  from  the 
want  of  symmetry  in  the  teeth,  are  found  only  on  the  outer  side 
of  each  tooth  ;  the  upper  edge  is  squarely  reflected,  the  reflection 
i»  very  large,  extends  half  way  to  the  lower  edge  of  the  base  of 
attachment,  and  is  produced  beyond  that  into  a  blunt,  stout  cusp 
bearing  a  stout  cutting  point ;  the  side  cusps  are  almost  obsolete,, 
the  inner  one  is  much  larger  than  the  outer  one,  neither  with  dis- 
tinct cutting  point.     The  marginal  teeth  are  a  simple  modification^ 
of  the  laterals,  being  reduced  to  a  subquadrate  shape,  with  the 
cutting  point  of  the  cusp  much  more  produced.. 

I  give  on  pi.  XYI.,  fig.  11,  a  group  of  centrals  and  Ihterals  in  a, 
a  marginal  in  6. 

I  have  not  been  able  to  examine  F.  olivacea^  the  only  other 
species  foand  within  our  limits. 
16 
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Tbe  species  of  the  genns  foreign  to  the  United  Statu  hithei 
ex&mined  agree  in  their  jaw  uid  lingnsl  dentition  wit^ 
Floridana, 

EXPLANATION  OF  THE  PLATES. 
Plati  I. 
Fig.  I.  Olsndina  tnincata,  Say. 

a.  Central  and  adjacent  mai^iinals. 

b.  The  twentieth  tooth. 

c.  The  htst  tooth. 

Pig.  S.  Macrocyclis  Duranti,  Newc 

a.  Central  and  adjacent  teeth. 

6.  The  last  two  t«eth. 
Fig.  3.  M.  concava,  Say. 

a.  Central  and  adjacent  teeth. 

b.  The  last  ten  teeth. 

c.  Tbe  last  tooth  ttom  another  part  of  the  mernhnse. 
Fig.  4.  M.  TaDcourerensis,  Lea. 

a.  Central  and  a^acent  teeth. 

b.  The  last  five  teeth. 

c.  The  first  lateral  seen  from  above  on  a  different  m 

of  enlargement. 
Fig.  5.  M.  Toyana,  Nowc. 

a.  Central  and  adjacent  teeth. 

b.  Extreme  marginals. 
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Fig.  6.  Zonites  capnodes,  W.  G.  B. 

a.  Central  and  first  lateral. 

5.  Mai^nal  teeth. 
Fig.  t.  2tfOnites  fuliginosus,  Griff. 

a.  Central  and  first  lateral. 

5.  Third  marginal  from  edge  of  lingual  membrane. 

Plate  III. 

Fig.  1.  Zonites  gnlaris,  Say. 

a.  Central  and  first  lateral  tooth. 

b.  Marginal  tooth. 

Fig.  8.  Zonites  sculptilis,  Bland. 

b.  Extreme  marginals. 
Fig.  3.  Zonites  limatulus,  Ward. 
Fig.  4.  Zonites  capsella,  Gould. 
Fig.  5.  Zonites  ElHotti,  Redf. 

6.  An  extreme  marginal. 
Fig.  6.  Zonites  demissus,  Binn. 
Fig.  t*  Zonites  lasmodon,  Phillips. 

c.  Last  marginal  but  three. 
Fig.  8.  Zonites  intertextns,  Binn. 
Fig.  9.  Zonites  intern  us,  Say. 

6.  The  16th  and  17th  tooth, 
c.  The  25th  tooth. 
Fig.  10.  Zonites  Gundlachi,  Pfr. 

6.  A  group  of  marginals. 
Fig.  11.  Zonites  ligerus,  Say. 
Fig.  12.  Zonites  capnodes,  W.  G.  B. 
0,5,0,  d.  The  base  of  attachment, 
e.  The  reflection. 
/,/.  The  obsolete  side  cusps. 
9,  g.  The  side  cutting  points. 
lu  The  central  cusp, 
i.  Central  cutting  point. 

Plate  IV. 

Fig.  L  Limax  flavus,  Lin. 

0.  Central  and  first  lateral  teeth. 
6.  Marginal  tooth  before  the  bifurcation  commences, 
c.  An  extreme  marginal,  to  show  the  bifurcation  of  the 
marginals. 


Tig.  2.  Limas  Hcwstoni,  J.  G.  Coop. 

a.  Central  and  first  lateral  teetli. 

b.  Extreme  marginals. 
Fig.  3.  Limax  agreelis,  Lin. 

a.  Central  and  first  lateral  teeth. 

b.  First  marginal  teetb. 

c.  Last  three  marginals. 
Fig.  4.  Limax  maximus,  Lin. 

U^  a.  A  group  of  central  and  adjacent  laterals. 

^^V  6.  A  marginal  tooth  bcrore  the  commei] cement  of  tbc 

^^^         bifurcation.  

c.  An  extreme  marginal,  showing  the  bifurcation. 

Fig-  5.  Limax  campestris,  Binney.    Same  references  as  ia 

Fig.  G.  Yitrina  Pfeifferi,  Newc. 

a.  Central  and  lateral  teeth. 

b.  Extreme  marginal. 
Fig.  1.  Vltrina  exilis,  Mor. 

^'     a.  Central  and  lateral  teeth. 
^^H  b.  First  marginals. 
^  c.  Last  marginals. 

Fig.  8.  Vitrina  Hmpida,  Gould.     Same  references  aa  in  flg.  fl. 

pLATfi  V. 

Kg.  1.  Ariolimax  CalifornicuB,  J.  G.  Cooper. 

a.  Central  and  first  lateral  teeth. 

b.  Marginal  teeth. 
Fig.  2.  Ariolimax  niger,  J.  Q.  Cooper.    Extreme  marginal  teetn 

of  an  exceptional  furm. 
Fig.  3.  Ariolimax  niger,  J.  G.  Cooper.     Same   references  as  in 


Fig.  4.  Prophysaon   Hempbilli,  Bl.  and   Binn.     Same  references 

.13  in  fig.  1. 
Fig.  i>.  Aiioa  hortensia,  F^r.     Same  lefercuces  as  in  fig.  1.  ™ 

c.  Extreme  marginal. 

Fig.  6.  Ariolimax  Columblanns,  6ld. 

a.  Central  and  first  lateral  teeth. 

b.  c.  Transition  teeth  from  laterals  to  marginals. 

d.  Marginal  tooth. 

e.  Extreme  marginal  tooth. 
/.  Marginal  tooth  in  profile. 
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fig.  T.  HemphQlim  glandulosa,  Bl.  and  Binn. 
0.  Centnd  and  first  lateral  teeth. 

b.  Transition  from  lateral  to  marginal  teeth. 

c.  Marginal  teeth  near  the  edge  of  the  membrane, 
d  Extreme  marginal  tooth. 

Plate  VI. 

Fig.  A.  Tebennophoms  Caroliniensis,  Bosc. 
0.  The  central  tooth. 

b.  The  first  lateral. 

c.  The  last  laterals. 

d.  Marginal  teeth. 

e.  Extreme  marginals, 
rig.  B.  Pallifera  Wetherbyi. 

0.  Central  and  lateral  tooth. 

6.  Extreme  marginals. 
Fig.  C.  Pallifera  dorsalis,  Binn. 

a.  Central  and  two  lateral  teeth. 

6.  Marginal  tooth. 

e.  Extreme  marginal. 
Fig.D.  Orthalicus  undatns,  Brug.    The  central  and  first,  second, 

fifteenth,  forty-eighth,  and  fiftieth  marginals. 
F^  E.  Liguus  fasciatus,  Miiil. 

a.  A  group  of  central  and  marginal  teeth. 

6.  Marginal  far  removed. 

c.  An  extreme  marginal. 

d.  A  marginal  in  profile. 

Plate  YII. 

Fig.  1.  Patnla  strigosa,  Gld. 

0.  Central  and  lateral  teeth. 
k  Marginal  teeth. 

c.  Oater  marginal  tooth. 

d.  An  outer  lateral  on  a  different  scale  of  enlargement. 

e.  A  central  tooth  from  an  embryonic  specimen. 
Fig.  1  Patnla  Cooper!,  W.  G.  B. 

0.  Centiml  and  lateral 

6.  Onter  marginals. 
Kg.  1  Patnla  perspectiTa,  Say. 
fig.  4.  Patela  Idahoensis,  Newc 
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Fig.    5.  PatulH  alternsta,  Say. 

Fig.    6.  Patula  Hemphilli,  Newc. 

Fig.    1.  Patula  alternata,  Say.    Yar.  mordax,  Shattl. 

Fig.    8.  Patuta  Cumberlandiana,  Lea. 

Fig.    9.  Fatula  solitaria,  Say. 

Fig.  10.  Patula  etriatella,  Antbony. 

Plate  VIII. 

a.  Central  and  lateral  teeth. 

b.  The  last  lateral  tooth. 

c.  Inner  marginal  teeth. 
(L  Outer  marginal  teeth. 

Fig,    1.  Helix  Texaaiana,  Mor. 
Fig.    2.  Ileliz  Troostiana,  Lea. 
Fig.    3.  Helix  uviilifera,  Shuttl. 
Fig.    4.  Helix  espilocB,  Rav. 
Fig.    5.  Helix  Hazardi,  Bl. 
Fig.    6.  Helix  septemvolva,  Say. 
Fig.    1.  Helix  Febigeri,  Bl. 
Fig.    8.  Helix  pustula,  F4r. 
Fig.    9.  Holix  auriformis,  Bl. 
Fig.  10.  Helix  Mooreana,  W.  0.  B. 
Fig.  11.  Helix  fastigana,  L.  W.  Say. 
Fig.  12.  Helix  auriculata,  Say. 
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Plati  X. 
Fig.  1.  Helix  tridenUta,  Say. 
Fig.  2.  Helix  palliata,  Ssy. 

a.  Central  uid  flrHt  lateral. 

b.  An  outer  lateral. 

c.  A -traDiition  tooth  between  laterala  and  margioala. 

d.  A  inarKiii.il  tootli. 
Fig.  3.  Helix  Rugeli,  Shuttl. 
Fig.  4.  Helix    inflects,  Say. 
Fift-  5.  Helix  fallax,  Say. 

Fig.  6.  Helix  Ho|>ctoiicnaia,  Shuttl. 

b.  Maivin>l  teeth. 
Fig.  1.  Helix  a|ipre«aa,  Say.         • 

PUTt  XI. 

a.  Central  and  lateral. 

b.  Inner  marginal. 

e.  Outer  marginal. 

it.  Traniition  from  lateral  to  marginal. 

Fig.  1.  Hflix  allwlabria,  Say. 

Fig  S.  II<.-ltx  Wi-therbyi,  lil. 

Fig.  3.  Helix  Koemeri,  Pfr. 

Fig.  4.  Helix  Dowuieana,  Bl. 

Fig.  5.  Hi-lix  Sayii,  Ilinn. 

Fig.  r,.  Helix  Clarki,  Lea. 

Fig.  7.  Helix  exuleta,  Uinn. 

Plati  XII. 
Fig.  I.  Helix  elevata,  Say. 
Fig.  S.  Helix  Columbiana,  L«a. 
Fig.  3.  Helix  Mubillana,  I^en. 

b.  Kxtrcroc  margiuala. 
Fig.  t.  Helix  devia,  (ild. 

a.  Central  and  lateral  tooth. 

A.  An  extreme  lateral. 

e.  .Marginal  teeth. 

J.  The  taat  marginal. 
Fig.  5.  Helix  iirofunda^Say. 
F*ig.  6.  Helix  multilineata.  Say. 
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Fig.  7.  Helix  clansa,  Say. 

b.  Marginal  teeth. 

c.  Extreme  marginals. 
Fig.  8,  Helix  dentifera,  Binney. 

b.  Marginal  tooth. 

Plate  XI  II. 
Fig.  1.  Hemitrochus  variane,  Mke. 

a.  Central  and  first  lateral  teetb. 

b,  c.  Marginal  teeth. 

Fig.  3.  Helix  griseola,  Pfr.     Same  rcfereDces. 
Fig.  3.  Helix  Stearnsiana,  Oabb. 

a.  Qroup  of  central  and  lateral  teeth. 

b.  Group  of  teeth  shofring  traositioD  from  laterals  fa 

marginals. 

c.  A  gronp  of  extreme  marginal  teetb. 
Fig.  4.  Helix  Kelletti,  Forbes. 

a.  Central  and  first  lateral  tooth. 

b.  Transition  from  laterals  to  marginals. 

c.  Exti'eme  marginal  tooth. 

Fig,  5.  Helix  lincata,  Say.     Same  references  as  in  fig.  I. 

b.  Mai^inal  tootli. 
Fig.  6.  Helix  Newberryana,  W.  G.  B.    Same  references  as  in  fig. 
Fig.  7.  Helix  aspersn,  Miill.    Same  references  as  in  fig.  4. 
Fig.  8.  Helix  H<lelia,  Gray.    Same  references  as  fig.  4. 
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Fig.    6.  Helix  Ayresiana,  Newc. 
Fig.    7.  Helix  redimita,  W.  G.  B. 
Fig.    8.  Helix  Nickliniana,  Lea. 
Fig.    9.  Helix  ramentosa,  Gld. 

8.  The  eighth  tooth — an  outer  lateral. 
Fig.  10.  Helix  exarata,  Pfr. 

Plate  XV. 

a.  Central  and  lateral  teeth. 
6.  Inner  marginal  tooth, 
c.  Outer  marginal  tooth. 
Fig.    1.  Macroceramus  Gossei,  Pfr. 
Fig.    2.  Pupa  rupicola,  Say. 
Fig.   3.  Succinea  avara,  Say. 
Fig.  *  4.  Succinea  obliqua,  Say. 
Fig.  5.  Stenogyra  decollata,  Lin. 
Fig.  6.  Succinea  effusa,  Shuttl. 

Fig.  7.  Bulimulus  dealbatus,  Say. 

Fig.  8.  Stenogyra  subula,  Pfr. 

Fig.  9.  CcBcilianella  subcylindrica,  Lin. 

Fig.  10.  Succinea  campestris,  Say. 

Fig.  11.  Succinea  lineata,  W.  G.  B. 

Fig.  12.  Pupa  fallax,  Say. 

Plate  XVI.v 

Jaw  of: — 
Fig.   1.  Stenogyra  subula,  Pfr. 
Fig.  2.  Arion  hortensis,  Fdr. 
Fig.  3.  Vitrina  limpida,  Gld. 
Fig.   4,  Helix  Xewberryana,  W.  G.  B. 
Fig.  5.  Ferussacia  subcylindrica,  L. 
Fig.   6.  Hemphillia  glandulosa,  Bl.  and  Binn. 
Fig.   7.  Papa  rupicola,  Say. 
Fig.   8.  Helix  aspersa,  Miill. 
Fig.   9.  Prophysaon  Hemphilli,  Bl.  and  Binn. 
Kg.  10.  Helix  Yatesi,  J.  G.  Cooper. 
Fig.  11.  Helix  polygyrella,  Bl.  and  J.  G.  Coop. 
Fig.  12.  Bulimulus  sufflatus,  Gld. 
Fig.  18.  Orthalicus  undatus,  Brug. 
Fig.  14.  Helix  griseola,  Pfr. 
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Plate  XVII. 
Central,  later&l,  and  outer  marginal  teeth  of  :— 
Fig.    1.  Zonites  niultidentatua,  Binn. 
Fig.    2.  Zonites  auppressus,  Say. 
Fig.    3.  Zonites  indentatue,  Say. 
Fig.    4.  Zonites  arboreas,  Say. 
Fig.    5,  Zonites  fulvus,  Drap, 
Fig.    6.  Zonites  viridnlus,  Mke. 
Fig.    7.  Zonites  nitidus,  Miill. 
Fig.    8.  Zonites  milium,  Morse. 
Fig.    9.  Zonites  ferreus,  Morse. 
Fig.  10.  Veronicella  Floridana,  Binn. 
Fig.  11.  Succinea  Sillimani,  Bland. 

Plate  XVIII. 
a.  Central  and  lateral  teeth. 
i.  Transition  from  laterals  to  marginals. 

c.  Inner  marginal  teeth. 

d.  Outer  marginal  teeth. 
Fig.    1.  Helix  Wheatleyi,  Bland. 
Fig.    2.  Helix  thyroides,  Say. 

Fig.    3.  Helix  Pennsylvanica,  Green. 
Fig.    4.  Helix  loriunta,  Gld. 
Fig.    5.  Helix  Mitchelliana,  Lea. 
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p.  ISO,  lin*  13,  for  5  read  8. 

p.  191,  lin«  5  from  bottom,  for  Colkett  read  Calkins. 

p.  165,  line  10,  Z.  etrinoidtu*.  Jaw  as  usual.  Teeth  34 — 1 — 34,  with  0  perfect 
UUralt.     Charleston,  8.  C.  (W.  G.  Masjrok.) 

p.  171.     Note.  Z.  e$rinouUu»  also  has  these  characteristics  of  Zonite§, 

p.  176,  line  15,  add  :  excepting  in  the  absence  of  the  peculiar  inner  side  cutting 
point  of  that  species. 

p.  186.  Cceeilianella.  Since  the  above  was  printed,  I  have  had  an  opportunity, 
thanks  to  Mr.  Bland,  of  examining  the  jaw  and  lingual  membrane  of  C.  Gundlaehi 
of  St.  Martin.  The  jaw  has  decided,  numerous,  broad,  flat,  slightly  separated  ribs, 
dentioiilating  either  margin. 

In  the  plates  the  inner  cutting  point  should  have  been  bifid  in  pi.  X.  fig.  1,  16th 
tooth.  (The  fourth  figure  from  the  right  is  the  10th  tooth.)  Fig.  3,  d.  PI.  XI.  fig. 
1.  i.    PI.  XII.  fig.  1,  3l8t  tooth. 

Hehx  ru/Sdneta,  pi.  XIY.  fig.  3.  Another  membrane  has  cutting  points  on  all  the 
laterals. 

BtUx  €xoleta.  Two  of  four  membranes  recently  examined  have  side  cutting  points 
to  outer  laterals ;  the  inner  cutting  point  of  marginals  are  also  bifid. 
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BT  W.  a.  BINNBT. 

I  owe  to  the  kindness  of  Dr.  W.  D.  Hartman,  of  West  Chettsr, 
Penneylvania,  the  opportunity  of  examinittg  namerous  species  of 
Partula.  The  specimens  were  received  by  him  directly  fh)m  Mr. 
Qarrctt.  Their  identification  is  that  of  the  latter,  and  may  be 
relied  upon  on  account  of  his  relations  with  Mr.  Pease.  Of  their 
value  as  distinct  species,  however,  I  have  nothing  to  aay.  So 
labelled  were  Partula  fusca.  Pease ;  P.  citrina.  Pease;  P.  plan> 
la&rtim.  Pease;  P.  abbreoiata.  Pease;  P.  umbilicata.  Pease; 
P.  bilineala,  Pease  ;  P.  amanda  ;  P.  virginea,  Pease ;  P.  gradlit. 
Each  of  these  were  represented  by  several  specimens  still 
remaining  in  their  shells.  Each  species  was  in  a  separate  bottle, 
great  care  being  taken  to  preserve  their  identity  and  pevent  inter* 
mingling  of  species. 

In  addition  to  the  above  nine  so-called  species,  there  was  ods 
large  bottle  containing  many  specimens  of  the  following:  Partula 
rosea,  Bro<I.;  i*. /ormosa,  Pease ;  P.f  lugubris ;  P.  raria,  Brod.; 
P.  compacia.  Pease;  P.  Garrelli,  Pcnse ;  P.  f  denti/era.  Pease; 
P.  crassilobris.  Pease ;  P.  Hebe,  Pfr. ;  P.  prolea,  Pease ;  P. 
globoaa.  Pease;   P.  approximata.  Pease;   P.  turgida,  Pease;  P. 
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many  specimens  as  fully  as  the  eyepeduncles,  in  others  inverted, 
bnt  plainly  visible  on  opening  the  head,  and  their  position  indi- 
cated exteriorly  by  a  depression  on  the  surface  so  plainly  that  I 
wonder  at  their  having  been  overlooked  by  F^russac. 

I  have  observed  nothing  remarkable  in  the  nervous,  respirator)', 
or  alimentary  systems. 

The  jaw,  as  already  stated  by  me  (Ann.  Lye.  of  Nat.  Hist,  of  N.Y., 
XL  45),  is  very  thin,  transparent,  light  horn-colored ;  slightly 
arcuate,  its  ends  often  gradually  attenuated ;  in  some  specimens  is 
a  transverse,  arched  line  of  reenforcement  above,  but  not  parallel 
to,  the  cutting  margin ;  there  is  no  appearance  of  a  median  pro- 
jection to  the  cutting  margin ;  the  whole  anterior  surface,  even 
to  the  ends,  is  furnished  with  delicate,  narrow,  separated  ribs,  of 
the  type  well  known  in  Cylindrella^  Mdcroceramus^  Pineria^ 
Omoiis^  Amphibulima^  and  many  species  of  Bulimulus^  their  ends 
decidedly  breaking  the  continuity  of  either  margin:  these  ribs 
run  obliquely  to  the  median  line  of  the  jaw,  so  that  at  the  centre 
they  form  a  triangular  space  over  which  are  (in  one  specimen  of 
P.  gracilis^  some  ten)  ribs  of  unequal  length,  which  do  not  reach 
the  lower  margin ;  there  is,  however,  no  distinct  triangular  com- 
partment or  separate  piece,  as  in  Liguua  and  Orthalicus.  I  have 
found  this  form  of  jaw  in  P.  fusca^  citrina^  planilabrum^  abbrevi- 
ato,  umbilicata^  amanda^  virginea^  bilineata^  and  gracilis.  I  have 
not  observed  the  jaw  in  all  of  the  specimens  of  the  species 
enumerated  on  p.  244,  but  in  many  of  them  which  I  have  examined 
it  proved  the  same  as  described  above.  The  jaw  differs  in  the 
TarioQS  species  in  the  more  or  less  attenuation  towards  the  ends, 
and  also  in  the  number  of  the  ribs,  thus  in  virginea  and  gracilis 
there  are  over  60,  in  bilineata  I  found  but  50,  while  in  one  of  the 
unnamed  individuals  I  found  only  about  36.  This  last  I  have 
figured  (pi.  XIX.,  fig.  5)  to  show  the  general  form  of  the  jaw. 
The  character  of  the  ribs  is  better  shown  in  the  more  enlarged 
*  view  of  the  end  of  the  jaw  of  P.  virginea  (fig.  11),  while  the  dis- 
position of  the  ribs  at  the  centre  of  the  jaw  is  shown  in  fig.  6  of 
P.  gracilia. 

The  lingual  membrane  is  broad.  The  central  teeth  (pi.  XIX., 
flg.  4,  of  that  of  P.  amanda)  have  a  base  of  attachment  losg  and 
nanow,  aqaarely  reflected  above,  the  lower  edge  incurved,  with 
ali|^tly  prodaoed  lateral  expansions ;  the  reflection  is  large  and 
■toat^  with  obsolete  aide  cusps  bearing  decided,  triangular  cutting 
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points,  and  a  stout  middlo  cusp  bearing  a  stout  cutting  point  which 
reaches  to  the  lower  edge  of  the  base  of  attachment.  The  lateral 
teeth  are  longer  and  broader  than  the  central  tooth ;  they  are  no- 
Bymmctricnl  by  the  suppression  of  the  inner  cusp  and  cutting  point, 
and  the  lower  half  of  the  bnee  of  attachment  being  thrown  off 
towards  the  outer  edge  of  the  membrane,  though  its  inner  lower 
lateral  expansion  is  not  suppressed ;  fhe  outer  side  cusp  ia  well 
developed  and  bears  a  short  distinct  cutting  point;  the  inner 
cusp  is  very  stout  and  bears  a  very  stout  cutting  point  extending 
slightly  beyond  ttie  lower  edge  of  the  base  of  attacttnienL  The 
change  from  the  lateral  to  the  marginal  teeth  Is  formed  by  the 
lesser  size  of  the  reflected  portion  and  the  greater  development  of 
the  inner  cutting  point,  as  well  as  by  the  blunt  bifurcation  of  the 
outer  cutting  point.  The  marginal  teeth  have  their  base  of  attach, 
ment  long  and  narrow,  quadrangular,  curving  outward,  prolonged 
above  the  reflection,  wliich  is  small,  but  bears  a  highly  developed 
cutting  point  obliquely  and  bluntly  bicuspid  on  its  outer  edge, 
the  inner  division  much  the  larger.  The  number  of  perfect 
laterals  varies  somewhat.  1  counted  seven  in  citrina,  eleven  in 
plaml(^rum,  ten  in  abbreoiala  and  amantfa,  eight  in  umbilicat^ 
virginea,  and  bilineata,  five  only  in  gracilis.  The  number  of 
mai-ginal  teeth  also  varies,  but  they  are  numerous  in  all  the  spedes; 
in  virginea  I  coimted  over  one  hundred  and  twenty.  Excepting 
that  some  of  the  membranes  had  narrower  teeth  than  othen,I 
found  no  difference  in  them.    They  all  agree  (including  those  of 
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about  its  centre.  In  the  other  species  examined,  the  retractor 
muscle  is  inserted  at  the  end  of  the  penis  sac.  The  same  general 
arrangement  is  found  in  the  other  species  examined,  bilineata  (fig. 
lO)^/usca  (fig.  9),  virginea  (fig.  8),  umbilicata  (fig.  7),  and  in  ab- 
breviaia^  cilrina^  planilabrum^  amanda.  In  P.  virginea  the  con- 
striction of  the  penis  sac  is  much  narrower  and  longer ;  the  upper 
portion  might  be  considered  rather  as  a  swelling  of  the  vas 
deferens.  In  most  of  the  specimens  examined  there  were  well 
formed  shells  of  too  full  whorls  in  the  oviduct,  leading  me  to 
believe  the  genus  viviparous.  Thus  I  found  embryonic  young 
(osaally  only  two) inplanilahrum^  abbreviata, umbilicata^bilineata^ 
amaiida^  and  virginea.  Those  less  grown  were  enveloped  in  a 
sack.  In  gracilis^  however,  I  found  five  white,  calcareous  eggs. 
They  contained,  however,  shells  of  two  whorls,  so  that  even  if  this 
species  actually  lays  the  egg,  it  can  only  be  at  the  moment  the 
jouDg  animal  is  ready  to  break  it.  In  many  of  the  undetermined 
species,  also,  I  found  well  formed  eggs,  and  in  some  of  them  there 
were  these  eggs,  and  also  embryonic  young  not  protected  by  eggs. 
I  suspect,  therefore,  that  the  young  is  actually  brought  forth  living 
in  all  cases. 

This  closes  my  account  of  Partula.  I  add  descriptions  of 
several  species  of  Pulmonata,  whose  dentition  has  not  yet  been 
published.  As  each  lingual  membrane  is  illustrated  by  a  figure,  I 
have  not  considered  it  necessary  to  give  a  detailed  description. 

MMtSfjsUs  snfpira,  Pfr.  {HyaUna  of  Ton  MarUos,  p  72.) 

Extracted  from  a  dry  specimen  in  the  cabinet  of  Mr.  Swifb  by 
Mr.  Thomas  Bland.    Ann.  L.  N.  H.  N.  Y.,  XI.  73. 

Jaw  low,crescentic,  ends  pointed ;  cutting  margin  with  a  decided, 
sharp  median  projection. 

Lingual  membrane  long  and  narrow.  Teeth  arranged  as  in 
Maerocyidis  (see  ante,  p.  158).  There  are,  however,  no  transition 
teeth  as  in  the  American  species,  all  the  side  teeth  being  true 
mafginmls  of  the  aculeate  type.  Teeth  30 — 1 — 30  (pi.  XXI.,  fig.  3). 
The  centrals  are  deeply  emarginate  at  the  upper  edge  of  their 
bate  of  attachment,  and  have  expanded  lower  lateral  angles ;  they 
httVQ  also  a  well-marked  simple  median  cusp  with  a  decided  cutting 
point. 

Tlie  speeies  is  placed  by  Yon  Martens  in  Ammonoceras^  a  sub- 
gnvaof  ^oHna. 
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Hulliu  inboircnla,  Monuon. 

Raiiitca,  Society  Islandg,  Mr.  Garrett  to  Dr.  W.  D.  Hartmtn. 

Jaw  not  observLd. 

Tcctli  (pl-  ^^-1  ^S'  ')  ^itli  obsolete  side  cnsps,  but  dittiut 
cuttint;  poiiita  on  the  centrals.  Laterals  ud symmetrical  ai  Dinal 
by  the  8up[>res8ion  or  the  inner  cutting  point,  and  inner  lower 
lateral  expansions  to  the  base  of  attachment.  Marginals  acnleale, 
bifid. 

The  a)Mcie8  is  viviparous. 
Xndodoata  tomnloidoi,  QarrtU. 

Raratouga  I.,  Cook's  Isle.  Received  from  Dr.  W.  D.  Htrtmu, 
who  received  it  from  Mr.  Garrett. 

Teeth  11— I— IT,  with  about  7  perfect  laterals  (pi.  XXI., flg.  6). 
The  base  of  attachment  of  tiie  centrals  is  subeqnilateral.  Tlien 
ni'c  distinct  side  cutting  points  and  cusps.  The  median  cusp  it 
long.  Laterals  un symmetrical  as  usual.  Transition  formed  u 
usual.  Marginals  low,  wide,  with  one  long,  large,  bifid  inner  eat 
ting  point  and  one  small  side  cutting  point. 

Jaw  not  observed. 
Helix  utnr,  Sout. 

Now  Caledonia,  Mr.  Thomas  Bland. 

Jaw  (pi.  XX.,  fig.  U)  low,  wide,  slightly  arcunte ;  ends  scarcdy 
attenuated,  blunt;  anterior  surface  without  ribs;  a  wide,  blut, 
median  projection  to  the  cutting  edge;  a  line  of  reenforcemut 
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which  about  25  may  be  called  laterals,  but  the  change  to  margi- 
nals is  hardly  marked,  these  last  differing  only  in  being  smaller, 
in  having  a  more  square  base  of  attachment,  and  in  having  more 
obtuse  and  more  proportionally  developed  cutting  points ;  there 
is  no  splitting  of  the  inner  cutting  point  of  the  marginals.  The 
centrals  have  snbobsolete  side  cusps,  but  decided  side  cutting 
points ;  the  central  cusp  is  short  and  stout,  the  base  of  attach- 
ment has  greatly  expanded  lower  lateral  angles.  Laterals  like 
the  centrals,  but  unsymmetrical  as  usual. 

The  dentition  of  this  species  resembles  that  of  provisoria  and 
noiainlia  of  the  same  subgenus. 

The  genitalia  are  figured  on  pi.  XIX.,  fig.  3.  The  penis  sac 
(p.  8.)  is  stout,  rounded,  with  long,  pointed  apex ;  the  vas  deferens 
(v.  d,)  enters  it  below  the  apex ;  the  retractor  muscle  (r.)  is  in- 
serted in  the  vas  deferens  just  before  it  enters  the  penis  sac. 
The  genital  bladder  {g.b.)  is  short,  cylindrical,  with  blunt  end; 
its  duct  is  short  and  small.  The  penis  sac  enters  the  vagina 
opposite  the  entrance  of  the  genital  bladder. 

Uiz  {Caroeolut)  Mgemon,  Beek. 

Cuba.    Mr.  Arango  to  Mr.  T.  Bland. 

Jaw  high,  arcuate,  ends  rapidl3'l)ut  slightly  attenuated,  blunt ; 
eotting  margin  with  broad,  blunt,  median  projection ;  no  anterior 
ribs. 

Lingual  membrane  (pi.  XXL,  fig.  4)  very  long  and  narrow,  with 
36.^1 — 36  teeth,  the  transverse  rows  of  teeth  being  unusually  ob- 
lique. The  change  from  laterals  to  marginals  is  so  gradual  that  it 
is  difflcalt  to  say  how  many  of  the  former  there  are.  Centrals  with 
base  of  attachment  long,  constricted  at  the  middle,  expanded 
above  and  with  greatly  produced  lower  lateral  expansions ;  reflec- 
tion large,  with  obsolete  side  cusps  and  no  side  cutting  points,  and 
with  a  very  broad,  short  median  cusp,  bearing  a  short,  widely 
azpanded,  square  cutting  edge  (as  it  cannot  be  called  a  point). 
Laterals  like  the  centrals,  but  unsymmetrical  as  usual,  and  with 
an  unajBiinetrical  cutting  edge  larger  than  in  the  central  tooth. 
The  catting  edge  becomes  more  developed  as  the  teeth  pass  off 
kterally,  in  proportion  to  the  base  of  attachment  and  the  cusp 
also.  Thus  the  marginals  become  formed  without  any  splitting 
of  the  inner  cutting  point,  or  any  development  of  a  side  cusp  and' 
17 
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cutting  point.    Tbis  is  hetter  shown  in  the  figures  than  can  be 
cxpreaaed  in  worda. 

The  genitalia  of  this  species  is  figured  on  pi.  XIX.,  fig.  3,  The 
testicle  (t)  is  small  and  imbedded  in  the  npper  lobe  of  the  liver ; 
the  epididymis  (_ep,)  is  long  and  greatly  convoluted  near  its 
junction  with  the  oviduct ;  the  accessory  gland  (ace.)  ia  composed 
of  several  tubular  Cieca  of  unequal  length  ;  the  ovary  (ou.)  is  very 
large  and  sabre-Bhaped ;  the  oviduct  {ooid.)  is  narrow,  but  sli^tly 
convoluted;  the  genital  bladder  (g.  b.)  is  large,  globular,  with  * 
short,  stout  duct  entering  the  vagina  at  about  the  middle  of  iU 
length ;  the  penis  aac  (p.  s.J  ia  lai^,  with  a  central  conatrictiOD, 
tapering  towards  the  apex,  where  the  vas  deferens  (y.  d.)  enten, 
and  bearing  the  insertion  of  the  retractor  muscle  (r.)  below  its 
ai>cz ;  it  enters  the  cloaca  close  to  the  external  orifice. 
Haliz  iCaracolut)  AnoglMW,  Pimj. 

Cuba.    Mr.  Arango  to  Mr.  Thomas  Bland. 

Jaw  (pi.  XXI.,  fig.  2)  greatly  arched,  ends  blunt,  scarcely  aca- 
minated;  anterior  surface  without  ribs;  cutting  margiu  with  a 
blunt  median  projection. 

Lingual  membrane  very  long  and  narrow  (pi.  XXL,  fig.  1),  with 
33 — 1 — 33  teeth,  of  same  type  ha  in  H.  sagemon  (see  above).    Tbe  ' 
lower  edge  of  the  base  of  attachment  appears  delicately  ttinged. 

Genitalia  as  in  H.  sagemon  (see  above). 
Halix  iFnmatia]  Bletwldtlaaa,  PTr. 

Jaiinn.     Received  from  Dr.  \V.  D.  Hartroan. 
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The  species  is  placed  by  Yon  Martens  in  Acusta^  a  subgenus  of 
Aamno,  Judging  from  shell  alone. 

Htlix  MaTieta,  Cos. 

Australia.    Received  fVom  Dr.  Cox  by  Dr.  W.  D.  Hartman. 

Jaw  high,  arcuate,  thick ;  ends  but  little  attenuated,  blunt ;  no 
median  projection  to  cutting  edge ;  anterior  surface  with  7  sepa- 
rated, stout  ribs. 

Lingual  membrane  (pi.  XXI.,  fig.  7)  with  30 — 1 — 80  teeth,  with 
10  laterals.  The  centrals  and  inner  laterals  have  no  side  cutting 
points.  Transition  to  marginals  as  usual  (see  last  species).  Mar- 
ginals low,  wide,  with  one  short,  broad,  bifid  inner  cutting  point, 
and  one  small,  side  cutting  point. 

Hiliz  {Dcnana)  pyrowBE,  Phil. 

"  Outside  the  great  wall  of  China."  Lieut.  Wild,  U.  S.  N.,  to  Dr. 
W.  D.  Hartman. 

Jaw  as  in  Pomatia  (see  above,  H.  Sieboldliana).    Ribs  few,  stout. 

Lingual  membrane  (pi.  XX.,  fig.  8),  with  28 — 1 — 28  teeth,  with 
10  perfect  laterals.  It  is  difi9cult  to  distinguish  any  cutting  points 
on  the  obsolete  side  cusps  of  centrals  and  inner  laterals.  The 
general  characters  of  the  teeth  are  as  in  H.  Sieboldliana  (see  above). 

SlMHjiahaila,Pfr. 

Cuba.     Received  from  Mr.  Bland. 

Jaw  (pi.  XX.,  fig.  2)  low,  arcuate,  ends  somewhat  attenuated, 
blunt ;  no  median  projection  to  cutting  margin ;  anterior  surface 
with  numerous  delicate  strise. 

Lingual  membrane  (pi.  XX.,  fig.  3)  as  usual  in  the  genus  (see 
ante,  p.  187).    There  are  18—1—18  teeth. 

The  species  was  formerly  described  as  a  Balea,  This  exami- 
nation of  the  Jaw  and  dentition  shows  its  correct  position  to  be 
in  SUnogyra. 

XsmttraBu  tarrioala,  Pfr. 

Lomas  de  Camoa,  Cuba.    Mr.  Arango  to  Mr.  Bland. 

Jaw  as  usual  in  the  genus  (see  ante,  p.  223).    Ribs  35. 

Lingual  membrane  (pi.  XX.,  fig.  9)  as  in  if.  Oossei^  Pfr.  (see 
abore),  not  as  in  Cylindrella, 

ClyUainlla  (Ctiyytoafwua)  elagmat ,  Pfr. 
Habana,  Cuba.    Mr.  Arango  to  Mr.  Thomas  Bland. 
Lingual  membrane  (pi.  XX.,  fig.  6)  with  12—1—12  teeth,  ar- 
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ranged  as  nsual  id  the  genus(Bee  attte,  p.  228).  The  bue  of  atUck- 
meot  ia  shorter  and  stouter,  the  outer  cnep  of  tbe  laterals  is  larger 
and  on  a  shorter  and  stouter  pedicle  than  in  CylindnUa  kwm, 
figured  on  page  222.  There  are  no  distinct  marginals,  the  teeth 
slightly  and  gradually  changing  in  size  as  they  pass  off  laterally, 
until  in  the  extremes  the  two  cntting  points  become  of  almoit 
equal  size  and  tbe  outer  one  ceases  to  be  on  a  distinct  pedicle; 
the  base  of  attachment  also  in  the  extremes  is  almost  sqnan. 

This  membrane  is  of  interest,  being  the  first  described  of  tin 
section  Oongylogtoma,  whose  dentition  was  unknown  to  Menc^ 
Crosse  and  Fischer.  * 

Crlinirtlla  eyolottoaa,  Ptr. 

Mr.  Arango  to  Mr.  Bland.-  Lomas  de  Canos,  Cuba. 

Jaw  as  usual  In  the  genus,  with  over  70  delicate  ribs  (see  ante, 
p.  222). 

Lingual  membrane  long  and  narrow,  aa  usual  in  the  genni. 
Laterals  2,  mai^inals  about  8,  these  and  centrals  of  same  type  u 
those  figured  by  Messrs.  Fischer  and  Crosse  (Journal  de  CoDcby- 
liologie,  2d  s.,  X.)i  for  the  group  Cylindrella,  s.  s.,  as  in  Cylin- 
drella  costata,  pi.  IV.,  fig.  2. 

The  first  marginal,  however,  surely  is  of  same  type  as  the  lite* 
rals,  though  much  smaller  and  somewhat  modified  in  fi>rm.  It 
appears  like  a  transition  from  the  one  to  the  other. 
CrllndrsUa  {TUnmaiU)  Hnmboldtiuia,  Ffr. 
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p.  Prostate. 
V.  d.  Yas  deferens, 
p. «.  Penis  sac 

r.  Retractor  moscle  of  last. 
or.  Extemarorifice  of  genitalia. 
g.  b.  Genital  bladder. 
V.  Yagina. 
Fig.    1.  Oenitalia  of  Partula. 
Fig.    2.  ^  H.  Sagemon,  Beck. 

Fig.    3.  ^  H.  auricoma,  F^r. 

Fig.    #•  Lingual  dentition  of  Partala  amanda,  Pease.    The  last 

figure  is  the  extreme  marginal  in  profile. 
Hg.    5.  Jaw  of  Partula. 
Fig.    6.    "     "   Partula  gracilis,  Pease. 
Fig.    7.  Oenitalia  of  Partula  umbilicata,  Pease. 
Fig.    8.  "        "  P.  virginea,  Pease. 

Fig.    9.  "        "  P.  fusca,  Pease. 

Kg.  10.  "        "  P.  bilineata,  Pease. 

Fig.  11.  Jaw  of  P.  virginea,  Pease. 

Plate  XX. 

Lingual  dentition  and  jaw  of: — 
Fig.    1.  Nanina  subcircula,  Mousson. 
Fig.    2,  3.  Stenogyra  hasta,  Pfr. 
Fig.    4.  Helix  vortex,  Pfr.  (See  p.  180.) 
Tig.    5.  Helix  septemvolva,  Say.    (See  p.  203.) 
Pig.    €.  Cylindrella  elegans,  Pfr. 
Kg.    T.  Succinea  Stretchiana,  Bland.    (See  p.  232.) 
Fig.    8.  Helix  pyrozona,  Phil. 
Fig.   9.  Macroceramus  turricula,  Pfr. 
Fig.  10.  Holospira  Ooldfussi,  Pfr.    (See  p.  183.) 

14.  The  extreme  figure  is  drawn  from  another  portion  of 
the  membrane,  where  the  cusps  are  more  highly  de- 
Teloped. 
Rg.  11, 12.  Helix  astur,  Souy. 

Plate  XXI. 

Jaw  and  lingual  dentition  of : — 
Fig.  1, 2.  Helix  Arangiana,  Poey. 
Fig.  8.  Jfaeroqrdii  euspira,  Pfr. 
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Fig.  4.  Helix  Sagemon,  Beck. 

Fig.  5.  Uelix  auricoma,  F^r. 

Fig.  6.  Endodonta  tnmuloidea,  Garrett. 

Fig.  7.  Helix  convicta,  Cox. 

Fig.  8.  Helix  Sieboldtiana,  Pfr. 

Fig.  9.  Zonites  minusculus,  Binney.    (See  p.  166.) 
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Mat  4. 

The  President,  Dr.  RuschenbeeoeEi  in  the  chair. 
Twenty-ODe  memberB  presenL 

On  an  Indian  Kiichenmidden. — Prof.  Cope  exhibited  a  col  lection 
of  animal  remains  and  fragmentu  of  pottery,  flint  arrow-beads, 
eto.,  taken  from  an  Indian  kitcbcnmidden,  in  Charles  County, 
Maryland,  by  Oliver  Norris  Bryan.  He  stated  that  the  animal 
fragments  included  the  bones  of  seTenteen  species  of  vertebrata, 
and  two  of  shells.  Of  the  Tertebrates,  foar  are  mammals,  two 
birds,  four  reptiles,  and  seven  flshes.  The  mammals  are  Uie  Vir- 
ginia  deer,  the  raccoon,  the  gray  squirrel,  and  the  opossum.  The 
bones  of  the  Virginia  deer  are  very  numerous,  and  most  of  them 
had  been  split  into  pieces  lengthwise  for  the  purpose  of  extract- 
ing the  marrow.  Many  portions  of  bones  f^om  all  parts  of  the 
skeleton  were  preser^'ed,  including  portions  of  bones.  Of  the 
raccoon  three  mandibular  rami  occur,  with  two  of  the  squirrel, 
and  one  of  the  opossum. 

The  birds  are  represented  by  a  number  of  parts  of  the  turkey 
ami  the  tarsometatarse  of  some  natatorial  bird  of  the  sise  of  a 
widgeon.  The  reptiles  are  all  turtles,  and  include  the  snapper,  the 
l»ox  tortoise,  and  two  emydes,  one  the  Malaclemmyn  paluntri$^  the 
other  pniliably  the  P*trudemyn  rugona.  Of  flshes  there  are  dermal 
bones  of  eturgeons,  various  parts  of  the  skeleton  of  the  gar 
i  Lrpidttai^ui  cTOSiunU  and  numerous  bones  of  Siluroids  of  at 
least  two  s|>ecies.  The  larger  of  these  has  the  pectoral  spine 
strongly  |>ectinated.  The  smaller  exhibits  only  an  obsolete  pec- 
tinatif»n  of  the  same.  They  are  probably  Amiurua  lophiun^  Cope, 
and  A.  iynx.  Ginl.,  respectively.  There  is  a  preopereulum  of  a 
rycloifl  flub,  perhaps  a  cyprinoid,  and  another  preo|)erculum  with 
spiniferous  l>onler,  belonging  to  some  brackish  water  or  anadro- 
mous  |»ercoid.  Numerous  iuterneural  and  fln  pieces  indicate  the 
Ko<*k-fl4h  (H'trrua  lineaiuM).  The  moUusks  are  Cnio  purpureus 
and  Mfiodon  albolabrit. 


Mat  11. 

The  President,  Dr.  Ruschenbeboee,  in  the  chair. 
Twenty-three  members  present. 

On  fuaiii  LrmurM  and  Doijt. — Prof.  Cope  described  a  new  genus 
of  lemurs  from  the  eocene  defiosits  of  the  Rocky  Mountains, 
stating  that  it  lielonged  to  the  type  which  he  had  originally  shown 
to  have  relations  with  the   Procyonidm  and  other  relatad  low 
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forms  of  Carnivora.  It  was  characterized  na  Ibllowt:  Moltn 
4 — 3,  the  last  with  heel ;  crowns  of  true  molars  of  four  opposite  or 
slightly  alternating  tubercles,  the  external  pair  slightly  crescentic 
in  sections;  anterior  inner  tubercle  bifid.  The  premolars  ue 
compressed,  the  l&st  acute  and  with  an  acute  inner  tubercle.  This 
form  differs  from  Panlolesles,  Coi)e,  in  the  presence  of  the  inner 
cusp  of  the  fourth  premolar,  and  fVom  Tomilherium,  Cope,  in  the 
double  or  bifid  anterior  inner  tubercle  of  the  true  molars.  From 
Anaplomorphus,  Cope,  many  details  of  its  molar  teeth  distinguish 
it.  He  named  the  genus  Sarcoletnur,  and  gave  as  the  type  S, 
furcatus  {Antiacodonfurcatua,  Cope;  Ann.  Rept.  U.  S.  Qeologieal 
Surv.  Terrs.,  1872,  p.  608) ;  other  species  are  the  8.  pygmaeut,  Cope 
(1.  c.  p.  607);  and  S.  mentalia,  Cojie  (Systematic  Catal.  Verl.  Aew 
Slerico,  1875,  p.  17).  He  added  that  the  genua  JfentrfAmum, 
Cope,  the  only  quadrumanous  form  certainly  known  trom  tlie 
Miocene  beds  of  the  west,  bad  apparently  been  redescribed  by 
Marsh  under  the  name  of  Laopithecua. 

Prof.  Cope  exhibited  the  mandibular  ramus  of  a  new  species  of 
dog  of  large  size,  which  ho  had  discovered  in  one  of  the  Plioceoe 
formations  of  the  west.  It  is  considerably  larger  than  the  wolf, 
and  similar  in  size  to  the  Amphicyon  haydenii  (Cants  kaydaiii, 
Leidy);  and  may  belong  to  the  genus  Amphicyon.  It  is  distin- 
guislied  for  the  large  size  of  the  tubercular  molars  and  canme 
teetli,  and  the  small  size  of  its  premolar  teeth.  The  premolars 
are  separated  from  each  other  and  from  the  canine  by  short  Bub- 
equal  diastemata,  but  the  fourth  premolar  and  the  true  molars 
form  an  uninterrupted  series.  The  first  tubercular  molar  is  larger 
than  the  lust  premolar,  and  the  second  tubercular  is  but  littl« 
smaller  than  the  same  tooth, and  has  its  single  flat  root  so  groovy 
8  to  foreshadow  the  two  rooted  condition  seen  in  the  A.  haydenn. 
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May  18. 
The  President,  Dr.  Rusohsnberqer,  in  the  chair. 
Twentj-seven  members  present. 

On  the  Antelope-Deer  of  the  Santa  Fe  JtfarZs.— Prof.  Cope 
eachiblted  specimens  of  the  dentition,  horns,  etc.,  of  the  ante- 
lope-deer found  by  the  paleontologist  of  the  Wheeler  survey  of 
New  Mexica  He  coincided  with  Prof.  Gervais'  view  that  the 
oldest  name  for  the  genus  is  Dicrocerus^  Lartet,  of  which  the 
D.  dichoiomus  of  the  French  Miocene  is  type.  The  American 
•pedes  are  Z>.  meatus,  Leidy  (Merycodus,  Leidy ;  Cervus  war- 
reniij  Leidy);  D.furcatua,  Leidy;  {Antilope  and  Cosoryx, Leidy); 
D.  ramostts,  Cope ;  J9.  gemmifer,  Cope  ( MerycoduSj  Cope) ;  and  D. 
ieres^  Cope.  The  specimens  proved  that  some  specimens  of  a 
species  exhibit  the  horns  coutinuous  with  the  frontal  bones,  while 
ethers  of  the  same  had  been  broken  off  and  anchylosed,  with  the 
production  of  a  small  burr. 

He  added  that  the  faciesof  the  fauna  of  this  horizon  throughout 
the  west,  including,  as  it  does,  Amphicyon,  Dicrocerus,  Hippotheri- 
vm,  Aceratherium,  Mastodon  allied  to  M.  angustidens,  etc  etc., 
BAore  nearly  resembles  the  upper  Miocene  of  Europe  than  the 
Pliooene  of  that  continent. 


May  25. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Nineteen  members  present. 

Charles  Sumner  Williamson,  Dr.  John  M.  M'Grath,  J.  Warner 
Edwards,  F.  Oden  Horstman,  William  Williamson,  M.  B.,  Wm. 
6.  Piatt,  Miss  Mary  Jeanes,  and  Miss  Anna  T.  Jeanes  were  elected 
nenhers. 

Dr.  John  Belisario  of  Sydney,  N.  S.  W.,  was  elected  a  corre- 
spondent 


June  1. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Twenty-one  members  present. 

A  paper  entitled  ^  A  Critical  Review  of  the  North  American  Sac- 
cDfflyids,"  by  Elliott  Cones,  IT.  S.  A.,  was  offered  for  publication. 
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On  Bome  new  foBsil  VttgulcUa. — Prof.  Cope  exhibited  apeciment 
of  tbe  following  ungulatee,  found  by  tiimiielf  In  New  Mexico,  while 
ftcting  as  geAlogist  to  the  United  Stftt«B  Survey  under  LieoL  G. 
M.  Wheeler,  U.  S.  E. 
PLiAucnEKiA  RuvPHRKiiANA,  Cope,  gen,  et  ip,  nor. 

Char.  gen.  Represented  in  the  collection  of  the  expedition  by 
a  left  mandibular  ramus  which  includes  alveolie  of  all  the  teeth, 
and  greater  or  less  portions  of  all  the  molars  except  the  last,  and 
the  flret  premolar.  In  the  specimen  the  dental  formula  is  I.T  C 
1 ;  P.  m.  3  ;  M.  4 ;  or  one  premolar  less  than  in  Procameliu,  and 
two  more  than  in  Auchenia.  On  this  ground  the  present  animal 
is  regarded  as  representing  a  new  genus  of  Camelidse,  intermedi- 
ate between  the  genera  named.  A  portion  of  the  left  maxilUiy 
bone  of  a  larger  species  is  thought  to  belong  to  the  same  genu, 
although  it  presents  the  number  of  premolars  found  in  Procaine- 
lua,  viz.,  four.  Tbe  first  and  second  are,  however,  rery  doM 
together,  so  as  to  leave  about  the  same  relative  interval  betweea 
the  first  and  third  as -is  seen  in  the  P.  kumphresiana,  should  tbe 
second  premolar  be  omitted.  The  latter  tooth  is  wanting  fhun 
the  lower  Jaw  of  the  P.  humphreviana.  The  difference  in  dental 
formula  between  the  superior  and  inferior  dental  series  admitted 
provisionally  in  Pliauchenia,  finds  Justiftcation  in  the  formula  of 
the  llamas  (_Auckenia),  where  the  premolars  are  f. 

Char,  specif.  The  animal  now  described  is  of  about  the  size  of 
the  Procamelus  occidentalia,  or  somewhat  larger  than  any  of  the 
existing  llamas.  The  mandible  is  stout  and  deep,  contrsctiag 
rapidly  forwards.  The  canine  and  first  premolar  are  especiillj 
stout,  and  separated  by  a  very  short  diastema ;  that  separatiDg 
the  first  and  third  premolars  is  also  short,  being  lees  than  thai  ' 
which  separates  the  first  and  second  in  Procamelus  occidenlalit: 
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This  species  is  dedicated  to  General  A.  A.  Hamphreys,  Chief  of 
the  Topographical  Engineers,  in  recognition  of  the  enlightened 
interest  in  all  departments  of  scientific  investigation,  exhibited  in 
his  long  and  able  administration. 


YULCAKORUM,  Cope,  Sp.  DOT. 

Represented  by  the  left  maxillary  bone  of  a  camel  of  about  the 
sixe  of  the  existing  dromedary,  and  considerably  larger  than  the 
species  last  described.  The  dental  formula  is,  molars  4 — 3.  The 
first  premolar  is  only  removed  from  the  second  by  a  diastema 
equal  to  the  long  diameter  of  the  latter.  The  latter  has  no  inner 
cingulum,  while  in  the  third  it  is  so  strong  as  to  constitute  an 
internal  crescent.  The  third  is  much  larger,  and  exhibits  the 
usual  single  external  and  single  internal  crescents.  The  first 
molar  is  stout,  long  rooted,  and  furnished  with  a  strong  ridge  on 
the  outer  side,  bounding  the  posterior  crescent-bearing  column  in 
front.  There  is  a  weak  ridge  on  the  middle  of  the  anterior  column, 
and  only  a  rudiment  on  the  last  premolar.  There  are  no  cingula 
on  either  the  inner  or  outer  bases  of  the  crown.  The  enamel  is 
nearly  smooth.  A  palato-maxillary  foramen  issues  opposite  the 
Ulterior  border  of  the  base  of  the  third  premolar. 

MeaturemenU,  m. 

Length  from  posterior  border  of  first  premolar  to  poste- 
rior border  of  first  molar 090 

Length  of  first  true  molar 030 

Width  of  basis  of  crown  of  first  true  molar  .  .    .024 

Length  of  fourth  premolar 019 

Width  of  base  of  crown  of  fourth  premolar  .        .        .    .018 
**      **   palate  at  first  true  molar 040 

The  typical  specimen  was  found  near  Pojuaque,  a  village  of  the 
Pueblo  Indians.  Various  bones  of  camels  of  the  size  of  the  P. 
mdcanarum  were  also  found,  some  of  which  doubtless  belong  to  it. 

HlPPOTHKRIUM  CALAMARIUM,  Cope,  sp.  UOV. 

This  three-toed  horse  is  indicated  by  the  oral  and  palatine 
parts  of  the  skull  with  the  superior  dental  series  of  both  sides, 
together  with  one  mandibular  ramus  with  all  its  teeth,  of  an  indi- 
Tidoal  from  near  San  Ildefonso;  and  also  probably  by  molar 
teeth  of  two  individuals  from  the  Loup  Fork  beds  of  Colorado. 
The  species  is  allied  to  the  H.  paniensej  Cope,  and  difiTers  from 
the  H.  occiderUalej  H.  specio8um^  and  H.  grcUum  of  Leidy,  in  the 
relatiTe  form  and  size  of  the  interior  dentinal  column.  In  the  two 
species  first  named,  this  column  is  subcylindric  and  equal  to  or 
smaller  than  the  posterior  internal  columnar  fold;  in  the  three 
species  last  named  the  anterior  column  is  flattened  or  oval  in 
stetlon,  and  often  larger  than  the  posterior  columnar  fold,  and 
sabmedian  in  position. 

In  the  typical  or  New  Mexican  specimen  the  interior  column  is 
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large,  and  its  centre  is  anterior  to  the  middle  transverse  line  of  tbc 
crown.  In  the  present  state  of  attrition,  wliieh  has  left  two-thirds 
of  the  crowns  of  the  median  molars,  this  column  present!  an 
angular  projection  towards  the  inner  anterior  crescent,  betraying 
an  approach  to  the  union  seen  in  ProlohippuB,  which  is  in  tha 
fifth  molar  of  the  right  side  of  the  present  horse,  actaally  aocom- 
plishe<l  through  the  medium  of  a  narrow  isthmus.  The  dentinal 
band,  connecting  the  inner  crescents,  throws  out  two,  rarely  one, 
fold  towards  this  column.  The  borders  of  the  lakes  are  mnch 
plicate,  the  posterior  border  of  the  anterior  lake  baring  from 
four  to  six  inflections.  The  posterior  border  of  the  posterior  lab 
exhibits  one  deep  inflection,  which  Is  generally  bifurcate. 

The  flrst  premolar  is  quite  small,  and  is  two-rooted ;  the  seoond 
is  a  wide  tooth,  diOerent  in  form  from  the  elongate  corresponding 
tooth  of  the  H.  occidenlale,  its  anterior  lobe  being  bat  little 
prominent.  The  palate  is  wide  and  well  arched.  The  mandibnlar 
teeth  arc  elongate,  but  not  narrow,  and  the  interior  lobes  are  well 
developed,  especially  the  median  ones.  Xo  basal  cinguU  on  teeth 
of  either  jaw.  The  last  molar  is  smaller  than  the  three  preceding 
it,  and  the  anterior  lobe  of  the  flrst  is  quite  narrow. 

The  molars  of  one  of  the  specimens  from  Colorado  are  closely 
similar  in  all  respects,  except  that  the  anterior  lolie  of  the  second 
premolar  is  a  little  more  produced.  I  also  refer  here  the  toolfa 
descril)ed  as  "No.  2,"  under  £f.  jtanienae,  in  Report  IT.  S.  QeoL 
Survey,  Terrs.  1S73,  p.  522-3.  An  compared  with  the  molars  of 
that  species  those  of  H.  calawarium  differ  in  the  much  greater 
complexity  of  the  enamel  folds,  those  of  the  H.  panienite  being  ths 
simplest  in  the  genus,  even  more  so  than  in  if.  affine.  The  antfr 
rior  inner  column  of  H.  panienee  lacks  the  characteristic  inner 
angle  seen  in  the  present  horse. 


MATUEAL  80IB!fC18  OF  FRILADBLPnA.  9€1 

bv  Dr.  H.  C.  Yarrow,  from  near  the  town  of  Santa  Clara,  on  the 
west  aide  of  the  Rio  Grande.  The  specimen  in  its  present  con- 
dition includes  the  condjle,  angle,  and  ramus  as  far  as  the  last 
premolar,  and  supports  the  three  true  molara.  The  latter  are 
worn,  indicating  the  Aill  age  of  the  animal.  They  still  retain  the 
enamel  surfiM*e  of  the  sinus  between  the  posterior  and  median 
transrerae  crests,  and  the  lower  end  of  the  sharp  inner  margin  of 
the  anterior  transTerse  crest. 

While  the  ramus  exhibits  the  compressed  form  seen  in  A^mega* 
todu$  and  A.  meridianusj  it  differs  Orom  these  and  the  A.  cra§9u$ 
in  many  striking  respects.  Thus  the  inferior  margin  near  the 
angle  does  not  exhibit  the  protuberance  and  following  contradic- 
tion of  the  inner  side  seen  in  the  first  two  species.  In  another 
feature  it  differs  fh>m  all  the  other  species,  t.  e.,  in  the  form  of  the 
aseending  ramus.  This  rises  rery  gradually  flrom  the  basis  of 
the  last  molar,  learing  a  aubhoriaontal  edentulous  space  behind 
the  latter  as  long  as  the  second  true  molar.  Its  anterior  face, 
Instead  of  being  flat  and  bounded  by  strong,  lateral,  angular 
ridges,  as  is  the  case  in  A.  cra99UB  and  the  two  other  species,  is 
rather  narrowly  conyez.  Instead  of  the  usual  ridge  of  the  outer 
side,  the  anterior  liorder  of  the  area  of  insertion  of  the  masseter 
muscle  is  marked  by  a  permanent  cunred  protuberant  margin, 
which  is  wanting  in  the  three  other  species,  the  surface  in  t&m 
being  plane.  Behind  the  condyle  is  seen  the  tuberosity  character- 
istic of  tho  Hhinoceridn.  The  internal  pterygoid  fossa  is  well 
marked.  Kugosities  for  insertion  on  the  lower  border  of  the 
angle  are  strong. 

The  relations  of  the  dentition  of  this  species  are  also  peculiar. 
The  last  molar  is  nearly  half  as  large  again  as  that  of  specimens 
of  A*  mtgahMlun^  and  A.  meridianuB  of  similar  dimensions  of 
ramus,  and  the  teeth  diminish  in  length  anteriorly  more  rapidly 
than  in  width.  Thus,  while  the  first  true  molar  is  as  long  as  in 
the  two  species  named,  the  width  ia  between  one-half  and  one- 
third  greater.    There  are  no  external  basal  cingula. 

Length  of  rsmat  fhmi  fourth  premolar  (behind)  to  mid- 
dle of  msMeteric  fbtta 840 

Lmiftli  of  leriet  of  true  molart 146 

**  first  true  molar 044 

Width   ••*••••• OSS 

Lmicth  ••  third  ••        •• 058 

Width    ••     .1      .. 0^ 

Diameter  of  ramus  st  flrrt  mdar 080 

Depth  of  ramoi  of  third        '* 091 

The  Phytogeny  of  the  Camet$, — Pro!  CoPB  made  the  following 
remarks  on  the  extinct  genera  of  camels  :— 

The  line  of  descent  of  the  horses  has  been  already  largely  traced 
by  ssYeral  paleontologists ;  another  series  may  now  be  regarded  as 
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partially  completed,  viz.,  that  or  the  camels.  I  have  already  In^ 
cated  the  antecedent  relation  in  whicU  the  raiooene  genus  Poebn- 
Iherium  stands  to  the  existing  camels  in  the  structure  of  ths  limbs 
and  teeth,  aa  well  as  the  intermediate  position  occupied  by  Pro- 
camelug  in  the  existence  of  the  incisor  teeth.  It  now  remain*  to 
point  out  the  relations  determined  by  the  structure  of  the  feet  ia 
Procamebta  and  the  dentition  in  Pliauchenia,  a  new  genua  dis- 
covered in  the  Loup  Fork  beds  of  New  Mexico.  Commencing  with 
the  earliest  genus,  Poebrolhnriwm,  we  have  the  molar  teeth  4 — 3, 
as  in  the  primitive  mammalia  generally.  There  are  but  two  elon- 
gated metacarpals,  which  are  not  united  into  a  cannon  bone,  tbe 
lateral  ones  being  rudlmental,  while  the  carpals  are  of  the  numbor 
characteristic  of  the  mammalia  of  all  the  orders  with  numerooi 
toes,  namely,  seven.  In  Procamelva  of  the  succeeding  formation, 
the  molar  formula  continues  to  be  4 — 3,  but  the  posterior  teeth 
are  more  prismatic  in  form  than  in  the  miocene  genus.  The  incisor 
teeth  are  present,  thus  displaying  the  primitive  character  of  ths 
class  generally ;  though  as  these  teeth  are  early  shed,  an  approxi- 
mation to  the  edentulous  condition  of  existing  ruminants  In  this 
part  of  the  mouth  is  apparent.  In  the  feet,  the  approximation 
to  the  existing  Camelidm  is  greater  than  in  the  dentition.  Thus 
the  lateral  rudimental  metacarpals  of  Poebrolkerium  hare  dii^K 
peared,  and  with  them  the  trapczoides  of  the  carpus.  The  magnnn 
remains  distinct,  while  the  middle  metacarpals  are  united  at  foil 
age  into  a  cannon  bone.  In  the  contemporary  genus  PliauiAenia, 
a  further  modification  of  dentition  is  observed.  ^  above  stated, 
the  moUrs  of  Procamelta  number  J — ^  |  in  Camelue  they  number 
I— I ;  in  Pliauchenia  we  have  the  intermediate  condition  'j— i. 
The  end  of  the  series  is  seen  in  ^ncAtinta,  where  the  formula  is  f—j. 
It  has  been  observed  as  a  remarkable  fact,  that  Xortb  Americi 
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deemed  of  some  importance  to  those  interested  in  studying  the 
*^  B^;inning8  of  Life."  It  is  not  an  infrequent  occurrence  for  the 
pulp,  or  nerve  and  accompanying  vessels,  within  the  tooth  to 
become  devitalized  without  any  loss  of  the  hard  tissues  f^om  dental 
caries  or  otherwise.  The  loss  of  vitality  and  necessary  disinte- 
grmtion  of  this  peculiarly  vascular  tissue,  results  invariable  in  the 
formation  of  pus  and  gas. 

Upon  opening  into  several  such  cavities  they  were,  as  is  usual, 
found  to  be  extremely  offensive  from  this  degenerated  matter. 
On  examining  this  putrid  material  with  the  microscope,  living 
orgBnisms,  resembling  what  have  been  described  and  figured  as 
Bacteria  and  Vibrios^  were  observed  in  large  numbers.  Their 
presence  in  these  cavities,  secluded  as  they  were  from  any  contact 
with  the  atmospheric  air  or  secretions  of  the  mouth,  must  be 
accounted  for  in  one  of  two  ways,  viz.:  The  embryonic  germs  of 
these  organisms  must  be  universally  disseminated,  not  only 
throughont  this  vascular  tissue,  but  also  the  various  textures  of 
the  body,  by  means  of  the  circulating  fluid,  there  to  develop  and 
manifest  themselves  whenever  these  higher  tissues  are  on  the  eve 
of  death  and  degeneration — or  else  it  must  be  that  when  the 
vitality  of  this  vascular  tissue  is  on  the  wane,  its  constituent 
particles  are  capable  of  individualizing  themselves  and  of  growing 
into  the  low  organisms  in  question. 


June  8. 
The  President,  Dr.  Rusohenbergeb,  in  the  chair. 
Twenty-five  members  present. 

On  Samarskite, — Joseph  Willcox  called  attention  to  a  mineral 
specimen  (samarskite)  presented  by  him,  which  was  found  at  a 
locality  discovered  by  him  recently  among  the  mountains  in 
Mitchel  Co.,  North  Carolina.  Excepting  in  North  Carolina,  this 
rare  mineral  is  only  found  in  the  Ural  Mountains  in  Asia.  Ac- 
cording to  Dana's  Mineralogy,  the  largest  specimens  found  at  the 
latter  locality  are  only  as  large  as  hazel-nuts ;  but  Mr.  Willcox 
said  he  obtained  a  specimen  in  North  Carolina  that  weighs  more 
than  twenty  pounds.    It  was  associated  with  decomposed  feldspar. 

2%e  Oeology  of  New  Mexico. — Prof.  Cope  stated  that  the  ground 
eoTered  by  the  geological  investigation  conducted  mainly  in  New 
Mexico  during  18T4  in  connection  with  the  Wheeler  U.  S.  topo- 
graphical and  geological  survey,  embraces  the  eastern  slope  of  the 
Boeky  Mountains  from  Pueblo  to  the  Sangre  de  Christo  Pass ; 
both  tides  of  the  Rio  Orande  Valley  from  that  point  to  Algodones, 
N.  M. ;  the  western  or  Sierra  Madre  range,  and  the  country  for 
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forty  miles  to  the  westward  of  it,  trom  the  latitnde  of  Siem 
Ainarilla  as  far  south  as  the  road  from  Santa  F^  to  Fort  Wingate. 

Little  of  novelty  has  been  added  from  the  first  two  named  re- 
gions, as  they  have  been  previously  traversed  by  competent  geol- 
ogists ;  but  the  last  named  baa  remained  up  to  the  present  tine 
almost  unknown.  The  analysis  of  the  structure  of  the  Siem 
Madre  range  is  believed  to  indicate  that  its  elevation  took  place 
near  the  close  of  the  period  known  as  Cretaceous  No.  4,  and  thit 
the  elevating  force  was  in  New  Mexico,  more  powerfhil  at  its  south- 
ern extremity  than  along  the  middle  portions  of  its  line.  Another 
important  discovery  is  the  lacustrine  character  of  the  triassic  beds 
which  form  a  ])art  of  the  axis  of  the  range ;  indicating  the  exist- 
ence of  extensive  areas  of  dry  land  at  that  period,  of  which  no 
portion  is  remaining  in  the  region  examined  by  me,  but  which  may 
be  supposed  to  be  represented  by  the  palieozoic  beds  further  sooth 
and  west.  A  third  important  point  is  the  determination  that  the 
plateau  drained  by  the  eastern  tributaries  of  the  San  Juan  River 
is  comi)osed  of  the  sediment  of  an  extensive  lake  of  Eocene  age, 
which  was  probably  at  one  time  of  great  extent,  but  whose 
deposits  have  been  greatly  reduced  in  extent  through  erosion. 
The  boundaries  of  this  lake  to  the  cast  and  sonth  were  determined. 

It  is  believed  that  additional  light  has  been  thrown  on  the  ques- 
tion of  tlic  age  of  the  Oalisteo  sandstone ;  and  that  its  paleontology 
has  decided  detlnitely  that  of  the  Santa  Fi  marls.  The  flnt  fossils 
discovered  in  ttie  "  trias"  of  the  Rocky  Mountains,  have  enabled 
me  to  reach  more  definite  conclusions  as  to  its  position  in  the  scale 
of  periods. 

The  remains  of  vertebrata  obtuned  trout  the  latter  formation 
are  those  of  fishes  and  reptiles.  The  former  are  rhoinboganoid 
scales  of  small  species  which  are  numerous  in  the  coprolit«sof  the 
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scat  a  and  fragments  of  other  l)ones.  At  another  locality  not  far 
distant,  were  found  numerous  remains  of  saurian  bones,  embracing 
dermal  and  cranial  pieces,  coprolites,  a  fragmentary  tootli,  etc., 
which  may  have  some  aiAnity  to  these.  The  species  indicated  by 
the  former  ma^*  be  named  and  descril)ed  as  follows : — 

Ttpothorax  coccikarum,  Cope,  genus  et  species  nova. 

Character  genericus.  The  fragment  of  jaw  l)elonging  to  this 
genus  is  probably  maxillary  in  position,  for  the  following  reasons  : 
the  interior  face  of  the  bone  is  sutural,  and  for  the  most  part  solid. 
This  would  refer  it  to  the  |x>sition  of  the  s^^mphyseal  portion  of 
the  dentary  bone  of  a  gavial-like  form,  but  for  other  considerations. 
Supposing  the  piece  to  be  dentary,  and  the  suture  therefore  verti- 
cal, the  incongruity  follows  that  the  alveolar  face  becomes  very 
steep,  so  much  so  as  to  prevent  the  interlocking  of  the  teeth, 
which  become  lateral  in  position.  If,  however,  the  jaw  fragment 
he  reversed  in  position,  and  tlie  alveolar  face  placed  in  a  horizon- 
tal |>08ition,  the  suture  of  the  inner  side  forms  a  sharp  angle  with 
the  vertical  plane,  as  it  should  on  tlie  supposition  of  its  l>eing  the 
mazillar}''  bone.  The  wedged-shaped  section  necessary  to  fill  the 
space  between  it  and  the  median  plane,  will  then  be  that  of  the  pro- 
longed posterior  spine  of  the  premaxillary  bone.  The  solidity  of 
this  portion  of  tlic  muzzle  is  inconsistent  with  the  gavial  genera  of 
the  Jura  and  later  times,  but  not  with  the  structure  of  the  triassic 
Belodons.  The  posterior  part  of  the  inner  face  is,  however,  strongly 
excavated,  and  the  sutural  margin  exhibits  an  outward  deflection, 
which  is  either  the  boundary  of  the  nostril,  or  the  suture  for  the 
apex  of  the  prefrontal  or  nasal  bone.  In  either  case  the  nasal 
cavity  and  the  nostril  are  posterior  in  position  in  conformity  with 
the  structure  of  the  ^'  thecodont"  crocodilia.  The  alveoli  are  large 
and  arranged  in  a  curved  line,  one  of  them  somewhat  exterior  in 
position  and  isolated  by  a  short  diastema  like  a  canine.  Surface 
of  the  bone  pitted.  The  dermal  scuta  found  close  to  the  jaw  frag- 
ment have  a  flat  up|)er  surface  marked  with  shallow  pits  rather 
closely  placed,  having  resemblance  to  an  obsolete  Trionyx  sculp- 
ture. Near  one  of  the  margins  of  the  bone,  the  pits  run  out  in 
shallow  grooves.  A  portion  of  a  vertebral  centrum  found  with 
the  jaw  exhibits  one  articular  face ;  this  is  shallow,  concave,  of  the 
type  of  the  Amphicoelian  division  of  Crocodilia,  The  body  of  the 
centrum  is  much  compressed. 

The  other  remains  include  a  portion  of  a  dermal  bone  like  those 
described,  and  the  crown  of  a  tooth  among  other  fragments. 
This  crown,  which  has  lost  most  of  its  enamel,  is  triangular  iu 
section,  and  somewhat  curved  in  its  long  axis.  A  convex  face  is 
directed  forwards  and  outward  (on  the  supposition  that  the  tooth 
ia  anperior),  and  a  nearly  plane  face  posteriorly.  The  inner  face 
is  worn  flat  by  the  attrition  of  an  opposing  tooth.  The  pnlp- 
cavily  is  minate  or  wanting. 
18 
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Char,  specif.  The  pitting  of  the  maxillary  bone  is  not  linear, 
and  is  aometimes  round  ;  it  is  rather  remote.  The  ontaide  of  the 
bone  is  steep,  indicating  that  the  nuzzle  Is  not  depressed.  Its 
face  is  swollen  opposite  the  supposed  canine  tooth.  The  alveole 
are  round,  and  longitudinally  oval.  The  alveolar  lace  is  decurved 
near  the  end  of  the  muzzle.  The  superflcial  layer  of  the  cranial 
and  dermal  bones  is  dense  and  fine  grained.  The  second  series 
of  specimens,  whose  reference  is  by  no  means  certain,  bnt  which 
contains  a  dermal  bone  like  that  of  the  type,  includes  fragmenta 
apparently  of  the  upper  surface  of  the  cranium.  Th[a  Is  marked 
with  irregular  taberosities  and  excavations  resembling  that  seen 
in  the  Belodonts  of  the  Carolinian  and  Wiirtembergian  Trias.  A 
section  of  a  narrow  dermal  bone  displays  an  elevated  obtuse  me- 
dian keel,  the  only  bone  which  displays  this  form  in  the  collection, 
the  usual  form  being  either  fiat  or  slightly  concave.  Accompany- 
ing the  same,  are  numerous  coprolites,  which  are  apparently  too 
small  for  an  animal  of  the  dimensions  of  the  type  specimen.  Tliey 
are  slender,  and  display  rectal  folds,  which  do  not  exhibit  a  con- 
tinuous spiral.  They  are  found,  wherever  fi-actured,  to  be  filled 
with  the  rbomboganoid  scales  of  some  small  fish. 

Meaiurementt.  x. 

Length  of  fiigment  of  maxillary 
Depth  (oblique)  at  ?  nostril 
Depth  (vertical)  " 

Width  (median)  " 

Widlli  at  Ihmt  alveolus 
Diameter  canine  nWeoluB 
Diameter  of  another  akeolns  . 


Diameter  centrum  (f  (audal)  vertebra  <  ygMi~/i 
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Red  and  gray  marls  (  Wahsatch  )        .        .        .        .    1500 

Sandstone  (     Group      )  .        .  '      .    1000 

Green  and  black  marls — Puerco  group  ....      500 

8000 

The  following  is  an  approximate  estimate  of  the  mesozoic  beds 
in  the  same  region ;  as  they  were  not  accurately  measured,  the 
numbers  will  have  to  undergo  revision  ;  their  relative  thickness  is 
nearly  as  given : — 

Uncertain  (concealed  in  the  sage  plain)  ....    500 

Cretaceous  No.  4 1500 

Cretaceous  No.  8 400 

Cretaceous  No.  2 1500 

CreUceous  No.  1 500 

Jurassic 600 

''  Trias'*  (bottom  not  seen) 1000 

Total 6000 

The  mesozoic  beds  of  this  section  (excepting  some  of  the  higher 
members  of  the  cretaceous)  have  been  examined  over  extensive 
areas  to  the  west  and  south,  by  Messrs.  Marcou  and  Newberry, 
whose  valuable  reports  accompany  those  of  Lieutenants  Whipple 
and  Ives,  on  the  routes  surveyed  by  them  through  Arizona  and 
New  Mexico.  The  horizon  here  termed,  after  Hay  den, '' Triassic,'^ 
has  been  referred  to  this  formation  by  Marcou  also,  who  had  the 
opportunity  of  examining  it  in  Texas  and  the  Indian  Territory* 
So  far  as  the  latter  region  is  concerned,  I  can  confirm  the  identifica- 
tion, having  examined  bones  from  the  red  oeds  of  that  country^^ 
which  appear  to  be  those  of  Belodonts.  Dr.  Newberry  terms  it, 
in  Arixona,  the  ^'  salt  group,"  or  '^  saliferous  sandstones,''  referring 
to  it  as  probably  including  both  Triassic  and  Permian  strata. 

The  formations  here  called  Jurassic  are  partially  included  by 
Marcou  in  his  triassic  series ;  and  are  termed  the  ^^  variegated 
marls"  by  Dr.  Newberry,  who  is  inclined  to  refer  them  to  the 
joraaaic. 

Dr.  LeConte  inquired,  at  what  line  of  latitude  the  observations- 
of  Mr.  Cope  had  been  made.  Mr.  Cope  replied  that  the  section 
was  made  at  about  the  36th  degree. 

Dr.  LeConte  then  remarked  that  the  observations  of  Mr.  Cope, 
with  a  single  exception  of  the  locality  of  fossils  mentioned,  which, 
was  new,  confirmed  entirely  the  observations  made  by  himself  in 
1867 ;  the  arrangement  of  the  older  beds  further  south  was,  how- 
erer,  less  simple  than  that  indicated  on  the  blackboard  by  Mr. 
Cope.  Underneath  the  red  triassic  beds  mentioned  by  Mr.  Cope 
was  a  very  thick  bed  of  hard,  white  sandstone  of  Permian  age, 
which  bore  a  deceptive  resemblance  to  Cretaceous  No.  1,  but  which 
along  the  Pecos  River  contained  an  abundance  of  Calamites,  and 
otlier  charaoteristic  plants.    Below  this  white  sandstone  was  a 
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large  mass  of  (1ecp-re<l  sandrock  containing  foisil  shells  badly 
preserved  and  lying  upon  tbe  carboniferous  limestoae,  which  had 
been  Been  by  Mr.  Cope. 

Tbesc  facts  all  went  to  establish  the  view  expreBseil  by  Dr. 
LeContc  in  hia  report  in  I86T,  viz. :  the  greater  complication  of 
the  older  formations  to  the  south  and  west,  of  tbe  intercontineo- 
tal  gulf  which  in  previous  geological  periods  divided  tbe  Chippy' 
wyan  from  the  Appalachian  subcontinent. 

Corresponding  to  this,  tlie  older  rocks  became  mora  simple 
towards  the  north,  while  the  subdivisions  of  the  newer  form^ons 
were  greatly  increased  in  number,  aa  tbe  gulf  became  graduallj 
shallower  and  was  converted  finally  into  a  fresh-water  lacustrine 
region. 


Juke  15. 

The  Preaident,  Dr.  Rubohsnberoer,  in  the  chair. 
Twenty-two  members  present. 

Frvititig  of  double  Peachee. — Mr.  Mkehan  exhibited  some 
branches  of  peach,  in  which  the  young  fVuit  were  in  twos  and 
threes  from  one  flower.  They  were  fVom  tbe  Chinese  double- 
flowering  kind.  He  refiiarked  that,  as  is  well  known,  plants  wicb 
double  flowers  were  rarely  fertile.  Either  the  stamens  were 
wbolly  changed  to  jictals,  or  the  less  vital  conditions  which  alwaja 
accompanied  this  floral  state,  were  unequal  to  the  task  of  pro- 
ducing perfect  pistils.  Vitality,  however,  was  more  or  less  afl^ected 
by  external  conditions,  independent^-  of  the  mere  atnictore  or 
ml  this  was  well  illiistratcil  by  the  remarkablt;  fertility  of 
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Liffectioorous  Sarracenias. — Mr.  Thomas  Meehan  presented 
soiue  specimens  of  Sarr.icenia  variolaris,  sent  by  Dr.  Mellichamp, 
of  South  Carolina,  through  Col.  J.  D.  Kurtz,  illustrating  obser- 
vations on  the  supposeil  insectivorous  character  of  this  plant, 
made  by  him,  and  read  by  Professor  Asa  Gray  at  the  Hartford 
meeting  of  the  American  Association  for  the  Advancement  of 
Science.  Mr.  M.  said  that  the  fact  that  insects  were  caught  and 
drowned  in  the  liquid  secreted  in  these  pitchers  and  were  secured 
on  other  parts  of  the  so-called  fly-catching  plants,  had  long  ago 
been  discovered.  The  novelty  in  the  mo<Iern  phase  of  the  discus- 
sion was  that  these  plants  had  assumed  or  developed  these  trap- 
like organs,  in  obedience  to  a  sort  of  innate  instinct,  for  the  ex- 
press purpose  of  catching  insects  and  applying  them  to  the 
nutrition  of  the  plant.  In  the  case  of  these  Sarracenias,  Dr. 
Mellichamp  had  discovered  that  a  honeyed  secretion  exuded  from 
the  rim  of  the  pitcher  and  had  formed  a  little  stream  down  the 
outside,  for  the  purpose,  as  was  assumed,  of  enticing  insects  on 
to  their  destruction.  This  was  shown  on  the  specimens  presented, 
as  were  the  remains  of  numerous  insects  in  some  of  them.  Mr. 
M.  remarked  that  this  intentional  adoption  of  means  to  an  end 
had  received  the  assent  of  many  leading  men,  but  that  good  ob- 
jections had  been  made  by  some,  and  the  point  he  regarded  as  by 
no  means  settled.  That  the  insects  caught  were  rapidly  decom- 
posed, was  undoubted,  but  it  was  not  so  clear  that  the  plant 
derived  any  benefit  from  the  decomposition. 

Prof.  Cope  stated  that  a  report  furnished  to  the  Academy  of 
remarks  made  at  its  last  meeting  contained  the  following  language : 
''  Dr.  Le  Coute  then  remarked  that  the  observations  of  Mr.  Cope, 
with  a  single  exception  of  the  locality  of  fossils  mentioned,  which 
was  new,  confirmed  entirely  the  observations  made  by  himself  in 
1867,'*  etc.  This  statement  implies  that  the  geological  description 
of  the  region  given  by  him  (Prof.  Cope)  was  not  new,  and  the  infe- 
rence follows  the  language  that  Dr.  Le  Conte  had  previously  deter- 
mined the  facts  in  the  case.  Prof.  Cope  stated,  in  order  to  correct 
these  inferences,  that  no  published  account  of  the  geology  of  that 
large  portion  of  New  Mexico  was  in  existence  prior  to  the  appear- 
ance of  his  own,  and  that  Dr.  Le  Conte's  observations  were  made 
on  a  line  whose  nearest  point  of  approach  to  the  region  described 
by  him  is  about  eighty  miles  distant,  and  on  the  opposite  side  of 
the  valley  of  the  Kio  Grande.  He  thought  that  this  brief  state- 
ment of  the  facts  would  correct  an}'  misapprehension  on  the  part 
of  persons  not  familiar  with  the  history  of  the  western  geological 
sarveys. 
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The  President,  Dr.  RusoHENBERaEB,  in  the  chair. 
Twenty-three  memberB  present. 

Tlie  Relation  of  Light  to  Slovtata. — Mr.  Thomas  Meehax  exhi- 
bited a  leaf  taken  from  a  small  tree  of  Acer  pgeudo-plalanut — Uu 
common  sycamore  maple — which  had  assumed  an  inverted  pod. 
tion.  The  tree  was  three  years  old  from  seed,  and  all  the  leavet 
were  of  that  character.  Tlie  young  leaves  first  appeared  in  their 
normal  condition,  but  as  the  petiole  lengthened,  the  leaf  blada 
bent  under,  so  that  the  under  surface  was  exposed  to  the  full  sao- 
light,  and  under  the  petiole  above.  He  also  exhibited  a  young 
oak  from  an  acorn  sown  in  the  spring,  and  which  be  believed  t«  m 
Quercun  Catesbeei,  and  in  which  all  tho  leaves  were  vertical,  ud 
not  with  their  surfaces  on  a  plane  with  the  horizon,  as  is  the  cue 
with  all  other  seedling  oaks  and  American  trees.  He  said  it  wu 
possible  this  position  of  the  leaves  was  not  continued  with  tbe 
increased  age  of  the  tree,  or  it  would  have  been  observed  ud 
placed  on  record.  Of  several  hundred  young  plants  all  had  tbe 
same  character. 

The  facts  were  simple  in  themselves,  but  bad  great  interest  to 
the  student  in  vegetable  physiology.  The  storoata  were  nsniUy 
on  the  under  side  of  tiie  leaf,  and  believed  to  be  there  of  a  necM- 
sity.  Our  leading  botanical  text  book  tauglit  thnt  stomnta  were 
brenthiug  pores,  and  could  not  carry  on  tUcir  essential  operatione  i 
when  exposed  to  direct  sunlight;  and  the  same  high  authority  bi  " 
rgeatcd  that  if  leaves  of  this  character  could  be  inverted,  and  i 
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June  29. 

The  President,  Dr.  Rusghenberoer,  in  the  chair. 

Sixteen  members  present. 

The  resignation  of  William  M.  Wilson  as  a  member  was  read 
and  accepted. 

On  an  Extinct  Vulturine  Bird. — Prof.  Cope  exhibited  the  fossil- 
ized skeleton  of  a  vulturine  bird  of  prey  from  the  marls  of  the 
Loup  Fork  Epoch,  near  Santa  Fe,  which  had  been  described  as 
Cathartes  umbrosus,  Cope.  The  beak  had  been  broken  off  at  the 
base,  and  the  fractured  snrface  did  not  display  the  septum  char- 
acteristic of  the  true  vultures.  On  removing  the  matrix  from  the 
nostrils  Prof.  Cope  had  discovered  that  the  osseous  septum  is 
present  but  short,  hence  the  species  must  be  referred  to  the  vul- 
tarine  division  of  the  Falconidae^  and  not  to  the  Cathartidae,  and 
the  species  called  VuUur  umhrosus  ;  it  was  about  as  large  as  the 
**  king  vulture"  ( Cathartes  papa)  of  Mexico.  The  true  vultures 
do  not  exist  at  present  in  the  western  hemisphere,  and  the  present 
determination  adds  one  more  old  world  type  to  the  extinct  fauna 
of  the  United  States.  The  genus  Vultur  is  now  associated  in 
Africa  and  India  with  Ehinoceros^  camels,  horses,  etc.  as  in  the 
period  of  the  late  tertiary  iu  New  Mexico 

Isaac  R.  Hinckley  was  elected  a  member.  Prof.  Luigi  Bombecci 
Porta,  of  Bologna,  and  Prof  Paolo  Mantovanni,  of  Rome,  were 
dected  correspondents. 

The  committee  to  which  it  had  been  referred  recommended  the 
following  paper  to  be  published ; — 
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A  CXinCAL  BETIXT  OF  THE  KOBIH  AXXBXCMX  UOOOXTIDB. 

BY  I>B.  ELLIOTT  COUEB,  U.  B.  A. 

The  Bmall  group  of  Rodents  to  be  bere  tmted  consists  of  tfae 
genera  Saccomys,  Heteromyn,  Dipodomys,  Crxcetodipua,  and 
Perognalhua.^  The  animAls  are  confined  to  Iforth  and  Middle 
America  and  the  West  Indies.  They  are  immedtatel;  recognixed 
by  the  presence  of  amjile  cheek  pouches,  opening  exteriorly  and 
litied  with  fur,  in  connection  with  their  general  murine  aspect— 
for  the  Qeomidm  ( Qeomys  and  Thomomya),  the  only  other  rodenU 
which  have  the  same  bind  of  cheek  pouches,  have  an  arvicoline 
contour,  and  are  altogether  different  in  external  appearaoee. 

This  group  bppears  to  have  been  first  put  together — at  asy 
rate  it  was  first  satis fac to ril}'  defined — in  1857,  by  Professor 
Baird,  who  made  it  a  subfamily  {Saccomyinw)  of  Qeomyidm. 
This  sagacious  naturalist  seems  to  have  been  the  first  to  peroein 
and  act  upon  the  really  very  close  afflnitiea  subaiating  betweei 
the  Saccomyidee  and  Qeomyidm,  which  bad  previously  been  widely 
separated  in  the  system ;  but,  in  recognizing  these  relation tbipi, 
he  was  led  to  the  length  of  uniting  the  two  groups  as  one  family. 
As  I  have  already  sliown,*  the  curiously  different  thajte  of  the 
Geomyidm  and  Saccomyidee,  which  is  of  course  only  a  matter  of 
secondary  consequence,  is  co-ordinated  with  structural  characten 
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to  the  Saccomyinm  of  Baird,  1857,  and  of  Ormy,  1868,  which  is 
placed  next  to  the  Gtomyidm^  with  which  it  constitutes  one  of 
this  aatbor's  numerous  taxonomic  refinements,  namely,  a  ^  super- 
family**  Saccomyoidea.  These  groups,  however,  are  merely  named, 
no  characters  being  furnished  for  their  recognition.  Use  of  the 
term  ^^  Saccomyoidea"  seems  to  me  to  be  one  way  of  expressing 
the  undoubted  fact  that  the  Saccomyidm  and  Oeomyidm  are  more 
nearlv  related  to  each  other  than  either  of  them  is  to  the  Muridm 
or  Castoridtt^  between  which  they  are  interposed  in  Dr.  OilKs 
system;  through  the  practical  utility  of  such  ^ super'*  groups 
would  be  questioned  by  some  naturalists. 

Thus  determining  a  family  Saccomyidm  (characters  of  which 
will  presently  be  given),  we  may,  before  proceeding  further,  note 
what  disposition  has  been  made  of  its  component  genera.  Dr. 
LeConte,  in  1853,  and  Prof.  Baird,  both  treated  only  of  North 
American  forms,  recognizing  simply  two  genera,  DipodomyM  and 
PerognathuM  (-f  subg.  Criceiodipu*).  Dr.  Gill  made  no  subdi- 
vision of  the  family.  Dr.  Gray  went  into  this  matter  by  dividing 
his  Saccomyinsp  {=  Saccomyidsp)  into  two  groups  of  no  assigned 
value,  namely,  Dipodomyina^  with  Dipodomys  alone,  and  Ileiero- 
myina^  to  include  all  the  other  genera.  This  division  is  liased 
primaril}'  upon  the  state  of  the  molars,  whether  rootless  (Dipo- 
domytt)  or  rooted.  The  Hfteromyina  of  this  author  arc  further 
divided  into  those  with  sulcate  su|)erior  incisors  (Perognathu9^ 
**  Abruroys,**  and  Cricetodipu$)  and  those  in  which  the  upper 
cutting  teeth  are  smooth  (Hfteromyg  and  Saccomys), 

I  am  insufficiently  acquainted  with  Heieromy$  and  8accomy$ 
to  say  how  nearly  they  approach,  or  how  far  they  recede  from,  the 
Perwjnathi  with  which  I  am  familiar;  nor  have  I  at  present  the 
material  to  inform  myself.  Of  Saccomy$  I  do  not  find  that  any 
one  has  prt^cise  knowle<lgc  at  present ;  the  %'ery  habitat  of  the 
animal  is  unc*ertaiu.  To  the  orginal  Heieromy$  anomalu*  (3fua 
anomalun^  Thomps.,  Linn.  Trans.  XI.  151,  pi.  10— ,/?</#*  Oray)  Dr. 
Gray  ailde<l  several  others  in  1868,  all  from  Middle  America.  As 
thii  author  draws  his  characters,  with  the  exception  of  those  of 
tht*  front  treth,  entirely  firom  some  trivial  superficialities  which 
may  be  observed  upon  looking  at  stuffed  skins,  I  am  unable  to 
gain  from  his  remarks  any  satisfactory  opinion  reapecting  the 
degree  of  relationship  subsisting  lietween  PerognaihuM  and  Crict^ 
hfdipuB  on  the  one  hand,  and  ileteromyw  and  8mceamy$  on  tha 
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Other.  My  impression  is,  however,  tliat  charactcra  of  more  tUin 
generic  value  will  bo  foand  to  distiiijcuish  them. 

However  thecAse may  stand  respecting  JfWeromyg  and  Saccomyt, 
concerning  which  precise  information  is  greatly  to  be  desired,  it 
is  demonstrable  that  tlie  genus  Dipodomys  stands  quite  isolated 
(rva  Perognathus  and  -  Cricefodipus  by  its  extraordinary  cntniil 
peculiarities.  This  circumstance  throws  the  North  Amerieto 
genera  into  two  distinct  Bubfamtlies,  very  easy  to  characterise. 

In  these  preliminary  remarks  I  wish,  furthermore,  to  iasist  apon 
the  full  generic  distinctionB  between  PerognalhuB  and  Criceto- 
dipus.  The  latter  was  first  satisfactorily  characterized  as  a  aath 
genus  by  Prof.  Batrd,  upon  certain  olivious  and  eligible  extemil 
characters  alone.  But  examination  of  the  skull,  which  Pro(L 
Baird,  it  seems,  did  not  make,  has  satisfied  me  that  the  crtniil 
characters  are  fully  np  to  the  current  generic  mark.  Cricetodipm, 
in  fact,  makes  a,  decided  step  away  from  Perognathut  io  Ibc 
direction  of  Dipodomys,  though  still  falling  far  short  of  the  exig- 
geratcd  peculiarities  of  the  latter. 

Family  SACCOMYID^  (Baird). 

=  aaeeomi/ina,  Baird,  Msmm.  N.  A,  1857,  p.  4(M.     (Subrfcmlly.) 

^ Safeomyiaa,  Gray,  P.  Z.  8.  I8flS.  109.     (Family.) 

^  Saceomyida,  Gill,  Arrang.  Yam.  Manim.  1873,  p.  31,  No.  100, 

Chars.'  Skull  light,  tliin,  and  papery,  with  few  if  any  decided 
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tietwizt  forks  of  the  occipitAl.  Sqaamotal  almost  entirely  re- 
•tricte^l  to  the  orbit.  TympaDic  more  or  less  inflated.  Mastoid 
enormously  enlar^^d  and  bullous,  mounting  to  the  top  of  the 
skulK  and  also  forming  much  or  most  of  the  occipital  surface, 
the  occipital  being  correspondingly  reduced,  and  scarcely  or  not 
forming  part  of  the  general  occipital  surface.  Petrosals  mode- 
rately inflated,  their  apices  closely  approximated  or  eren  in  mutual 
contact.  Coronoid  process  of  mandible  slender,  sloping,  prickle- 
like, scarcely  or  not  attaining  top  of  condyle ;  mandible  small  and 
weak  in  comparison  with  rest  of  skull.  Incisors  variable  (the 
up|>er  compressed  and  sulcate  in  North  American  genera,  said  to  be 
broad  and  smooth  in  Saccomyg  and  Heteromyt).  Molars  ]:],  rooted 
or  rootless.  General  form  murine ;  body  slemlcr  an<i  graceful ; 
ears  and  eyes  well  de%'elo|)ed.  Hind  limits  somewhat  or  decide<lly 
saltatorial.  Tail  as  long  as  the  body  (more  or  less).  Fore  claws 
moderate,  not  obviously  fossorial.  External  cheek  pouches  ample, 
not  (*onnected  with  the  mouth,  furry  inside,  furnished  with  a  spe- 
cial muMcle  (these  |)ouches  as  in  (7comyii/ar,  but  no  other  rodents). 
Pelege  generally  coarse  and  harsh,  said  to  be  sometimes  *^  spiny," 
always  without  under  fur.  The  species  very  active  and  quick  in 
their  movements,  like  mi<!e. 

The  foregoing  characters  amply  suflSce  for  the  determination  of 
this  family,  though  others  might  be  adduced.  The  skull  is  very 
fieculiar ;  its  main  features  result  from  the  exaggerates!  state  of 
the  maMtoi«U,  which  produce  great  width  behintl,  roof  much  of 
the  (*erebral  cavity,  pinch  the  occipital,  and  push  the  st^uamosal 
into  the  orbit.  The  next  most  prominent  features  are  the  slight 
Ihread-like  malar,  attenuated  rostrum,  and  flat  palate.  The  curious 
(Nmiticin  of  the  anti*orbital  foramen  is  shared  by  the  Geomyidm. 
To  bring  the  comparative  characters  of  Saccomyidm  and  Oeomyi- 
dm  into  vtrong  relief,  the  following  may  be  adducetl : — 

tJEOMYID.K.  SACCOMYID.K. 

(0***mgt  ami  Th»m^mg$.}  (Pierognafhu$^  Crir^UnlipuB^ 

Dipod^mgi, ) 

Hkull  msulvr,  anfCulAr,  In  general        Skull    delicate,   with    munded-olT 

of  an  srvicolinc  ty|»c.  angle**  and  alight  ridges.  If  any. 

Intrrr>rbluil  ouDktrirtioii  narrower        Intrrorhltal  space  much  broader 

than  nMtnitii.  than  ro»lnim. 

Intrrrygniumt'ic  width  the  greatest        Intrrmastoid   width    the  greatest 

dlsmrtrr  of  the  ftkuU.  diamHer  of  the  skull. 
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OEOMYID^. 
{Qeom]/i  and  Thomomyi.) 

Palate  at ronglj- sloping  donnirard 
far  Iwlow  level  of  zjgomata. 

NaMla  not  produced  be70nd  inci- 
sors ;  rostrum  broad,  blunt,  panllel- 

Zygomata  Btrong,  flaring,  witli 
stout,  alioTt  malar,  baring  ordinary 
connections. 

PronlAl  compressed. 

Parietal B  compressed,  irregularly 
linear,  remote  from  orbits. 

Bquaraosals  roofing  most  of  cere- 
bral cavilj,  from  roof  of  irliich  mas- 
toids are  excluded. 

Tympanies  contracted,  tabniar. 

Petrosals  iridely  discrete. 

Occipital  broad,  forming  most  of 

occipital  plane,  but  nut  mounting  ou 
top  of  sknit. 


SA.CCOHTID^. 
iPtrognalhui,  Orietladipiu, 

Dipodamp*.) 
Palate  nearly  horizontal,  little  if 
any  belov  the  level  of  zygomata. 

Nasals  produced  beyond  indaon; 
rostrum  compressed,  tapering,  scuts. 

Zygomata  slender,  parallel,  wltb 
long  tbread-ltke  malar,  almost  or 
actually  abutting  against  tympanic 

Frontal  very  broad. 

Parletsls  broad,  triangular  or  pent- 
angular, coming  to  edge  of  orbits. 

Bqusmosals  mostly  or  wholly  n- 
stricted  to  the  orbits  ;  mastoids  not 
ing  much  or  most  of  cerebral  csiff^. 

Tympanies  more  or  lesa  inflatsd, 
vestibular. 

Petrosals  approximating  or  la  act- 
ual contact  at  tlietr  apices. 

Occipital  contracted,  scarcely  or 
not    entering    oecipila!    plan 
mounting  top  of  slcull,  to  tbere  en-  I 
interparietal  between  its  btii. 

Molars  rooted  (except  in  Dipoit- 
myi). 

Small,    sloping,    prickle-like  e 
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Saccomtida  and  OxoMTin^. — Mastoid  bone  inordinately  de- 
veloped, occupying  much  of  tlie  occipital  or  superior  surface  of 
the  skull,  or  both.  Occipital  correspondingly  reduced.  No  post- 
orbital  processes ;  no  anteorbital  foramen  as  such,  in  its  stead  a 
perforation  in  the  side  of  the  maxillary  far  forward  and  low  down. 
Zygomatic  process  of  maxillary  an  expanded  perforate  plate. 
Molars  |.  Root  of  under  incisor  more  or  less  protuberant  pos- 
teriorly. Descending  process  of  mandible  an  obliquely  twisted 
plat««  projecting  outward  and  upward.  Large  external  fur-lined 
cheek  pouches  with  special  muscle ;  upper  lip  densely  hairy«  not 
Tisibly  cleft ;  feet  pentadactyle ;  fore  claws  longer  than  hinder 
ones.    Pelage  without  under  fbr. 

It  will  be  observed  that  the  differences  outweigh  the  resem- 
blances, notwithstanding  the  higher  taxonomic  value  of  some  of 
the  latter.  The  peculiar  state  of  the  temporal  bone,  the  position 
of  the  ant4K>rbital  foramen,  the  shape  of  the  Jaw,  and  the  presence 
of  the  pouches  are  the  main  common  characters.  In  contrasting 
the  two  families,  the  very  peculiar  genus  Dipodomym  offers  the 
strongest  points  of  difference ;  but  when  we  come  to  consider 
PerognathuM  and  CricttodipuM^  many  of  the  expressions  applicable 
to  IhjMtdomy$  require  modification.  Perognaihus  is  a  link  between 
the  two  families.  Just  as,  in  its  own  family,  Cricetodipus  is  between 
PerognathuM  on  the  one  hand,  and  the  extraordinarily  modified 
DipodomyM  on  the  other. 

This  brings  us  to  consideration  of  what  if  any  division  may  be 
made  of  the  family  Saccomyidm  into  groups  of  more  than  generic 
value.  The  genus  Dij}odomy$  is  so  exaggerated  in  some  of  its 
peculiarities  that,  as  it  seems  to  me,  its  features  maj'  properly  be 
«et  over  against  the  characters  which  Perognathu$  and  CnVWoc/ipus 
share  together.  The  leading  antitheses  may  be  indicated  in  the 
following  manner : — 

Habfamlly  Pkr4mi!iatbii>I!ia.  Bubfiunily  Dipodomtixje. 

( / V ro^naih  u «  sad  Cricttodipu*, )  ( Dipodom^i  sUme. ) 

MoUr»  rootrd.  Molars  rootlets. 

Aatrrior  molar  with  s  lobe  In  sddi-  Anterior  molar  a  simple  prism, 
tloo  U»  the  msio  prirai. 

}^kon  half  m»  wide  as  long,   and  Rknll  two-thirds  as  wide  as  Iodc, 

two  thirds  ss  high  at  wide.  and  half  as  hljch  as  wide. 

Mastoids    nuMlerately    developed  Mantoidseitranrdlnarily  developed 

(for  this  family).  (even  for  this  fiunily). 
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Subranily  PanoaaxTRimsx. 

{Perognathu*  and  OricttodipttM.) 

Tympanic  little  infiated. 

Occipital  plane  not,  or  oot  much, 
emsrginate. 

PetroaalB,  tIiouf;li  approximate, 
not  in  contact  with  cacli  oUier,  but 
with  the  liasi- occipital  throughout. 

Zygomatic  plato  of  maxllUij  of 
ordinary  rodent  character. 

Parieials  pentangular. 

Interparietal  wider  than  long. 

No  pit  on  inner  Bide  of  Jaw  near 
the  molars. 

Hind  Ilmba  little  if  any  longer 
than  the  fore,  not  very  ohvioDsly 
saltatorial. 

Soles  naked  or  sparsely  pilous. 

Pelage  comparatively  coarse  and 

Inner  bind  digit  moderately  de- 
veloped and  low  down. 


Subfamily  Dipodohtixa. 
(Dipodomyt  alone.) 
Tjrmpanlc  completely  bnllont. 
Occipital  plane  deeply  emmrginitc, 

PetroaaUin  mutaal  contact  at  their 
apices,  and  fissured  away  from  tiad- 
occipltal. 

Zygomatic  plate  of  maxillary  not- 
ing  much  of  the  (vUt 

Parietals  triangnUr. 

Interparietal  longer  than  wide. 

A  deep  pit  on  jnner  side  of  jaw 
near  the  molars. 

Hind  limbs  elongated,  Jerboa-like, 
highly  saltatoriaL 

Soles  densely  ludr^r,  like  a  labWl'i 
foot. 
Pelage  comparatively  soft 


I  am  unable  to  say  how  nearly  the  genera  Saccomya  and  Beten- 
mys  may  coincide  with  the  characters  of  Perognalhidmm  ai  hen 
catablishcd ;  but  it  ia  my  impression  that  they  will  prove  to  con- 
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Genui  Ptrogtuttkui,  Genus  CricHodiput. 

Occiput  nearly  plane,  i.  r.,  tbe  maa-  Occiput  with  a  broad  emarginatlon, 

totdt  not  projecting  noticeably  back  •'.«.,  the  mattoidt  bulging  decidedly 

of  the  occipital.  back  of  the  occipital. 

Apicet  of  petrosals  separated  by  Apices  of  petrosals  almost  meeting 

the  whole  width  of  the  basisphenoid.  beneath  the  basisphenoid. 

Parietals    perfectly    pentagonal,  Parietals   imperfectly  pentagonal, 

with  nearly  equal  sides.  iniec|uilateral. 

Inter|)arietal  elliptical,  much  broad-  Interparietal    pentagonal,  shield- 

er  than  long,  embraced  between  nar-  shaped,    embraced    between    mere 

row  plates  of  occipital.  spurs  of  the  occipital. 

Ear  with  a  distinct  upright  lobe  of  Ear  with  no  TesUge  of  a  lobe  either 

the  antitragus,  and  generally  also  a  of  antitragos  or  tragus. 
lol>e  of  the  tragus. 

Soles  naked  to  the  heels,  at  least  Boles  entirely  hairy  on  the  poa- 

along  a  cmtral  Mri|>e.  teriorhalf. 

Size  of  Muft  uiusculus,  or    much  Very  diminutlTe;    much  less  in 

larger.  dze  than  Mus  musculus. 

The  cranial  characters  above  adduceil,  it  maj  be  observed,  are 
all  co-onlinated  with  the  single  main  feature  of  mucb  greater  de- 
velopment of  the  mastoid  in  Cricttodipus  than  in  iVro<//ta/Au«,the 
state  of  the  parts  in  the  former  being  an  evident  approach  to  the 
l^eculiariticH  of  IhiKxiomys  itself.  The  ditference  in  the  shape  of 
the  <K*<-iptit  is  very  striking  when  skulls  of  the  two  genera  are 
lai<l  U*nt<lr  each  other — the  part  in  Perognaihus  being  quite  flat, 
an  in  most  ro«k*nts,  while  Criretotlipus  shows  an  emargination, 
much  broader  anil  shallower  than  in  Dipodomya  indeed,  but  still 
well  marked.  These  cranial  |>eculiarities,  substantiating  a  genus 
CrtrehHitpuM  distinct  from  Perognathut^  do  not  appear  to  have 
Ut'U  noted  )>efore.  They  are  correlated  with  the  excellent  and 
readily  appreciable  external  characters  of  the  feet  and  ears  already 
presented  by  Prof.  Baird. 

I  tlMst  PHOOVATHUI,  Maxim. 
-PsrsgaaUas,   Mails  .    No?.   Aet.  Am4.   C««.-Uop.  Csrol.   XIX.  ISaS,  3S9. 

<PsrsfaaUas.  UCobu.  Proe.  Aes4.  Nal.  6ei.  Phils.  IS&3.  314;  \mt\mim  Crim^- 
dtfm*  — BairU.  Manm.  N.  A.  1H&7.  41S;  ioeludM  Cnr^odtpmt 

Having;  already  indicat4*d  the  generic  characters  of  Prrognathua^ 
I  n4*e<l  only  here  give  Mime  further  details  res|)ccting  the  skull 
and   U'lth,  following  with   an  analysis  of  the  species.    I  have 


2B0  PKOOIEDINaS  OF  THE  AOADIMT  OW 

before  me  skulls  ot  all  the  described  North  American  species  ex- 
cept log /asci'af  us.  They  ure  so  nearly  similar,that  description  of 
one  will  sufllce  for  all,  barring  some  slight  ultimate  detuls  of 
size,  etc  I  select  that  of  P. penicillatus  for  description,  omittiDg 
generalities  already  presented.  The  description  may  be  compared 
with  that  of  Dipodomya  given  beyond. 

Although  the  temporal  bone  is  largely  developed  in  the  mastoid 
element,  that  lacks  the  enormous  inflation  seen  in  Dipodomys,  the 
general  shape  of  the  skull  being  not  dissimilar  to  that  of  several 
allied  rodents.  Nevetheless  the  mastoid  represents  the  postero- 
exterior  aspect  of  the  skull,  and  is  lai^e  enough  to  crowd  the 
squamosal  into  the  orbit,  and  cause  a  slight  protuberance  beyond 
the  actual  plane  of  the  occipital  bone.  Bat  this  is  insafflcient  to 
produce  even  the  moderate  emargination  of  this  surface  witnessed 
in  Cricetodipug,  ^nA  is  nothing  at  all  like  the  regular  cleft  or 
chink  seen  in  Dipodomyn.  The  ends  of  the  petrosals  are  Gurlj 
separated  by  the  width  of  the  basisphenoid ;  they  lie  in  contact 
throughout  with  the  baaioccipital,  and  show  a  conspicuous  fo^ 
amen  posteriorly  on  the  inner  side.  The  meatus  auditorius  t^ 
pears  as  a  mere  flnnge-like  projection,  intermediate  in  character 
between  the  swollen  vestibule  of  Dipodomya  and  the  contracted 
lube  of  Gmmyi'lw.  tbongU  neateat  the  latter.  The  occipitRl  i» 
broader  thnii  in  auj'  other  genus  of  the  family,  the  forks  whicti 
embrace  the  interparietal  being  fnirly  laminar,  instead  of  mere 
spurs.     The  interparietal  is  much  wider  than  long.     The  purieUli 
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ture  leading  into  the  nasal  chamber.    The  orbit  is  also  perforate 
behind  by  a  single  very  large  foramen  of  exit  of  cranial  nerves. 
It  is  bounded  in  front,  but  not  roofed  over,  by  the  zygomatic  plate 
of  the  maxillary,  not  noticeable  in  character.     The  extremely 
delicate  malar  sutures  in  front   for  a  long  distance   clasp-like 
against  the  zygomatic  process ;  behind  it  simply  abuts  against  a 
slight  heel  of  the  squamosal,  almost  in  relation  with  the  tympanic. 
The  singularly  displaced  ^'  anteorbitaP'  foramen  is  a  large  rounded 
aperture  in  the  side  of  the  snout,  communicating  directly  with 
the  nasal  cavity.    The  nasal  bones  are  parallel-edged  for  most  of 
their  length,  but  widen  a  little  and  become  semi-tubular  anteriorlj^ 
where  they  project ;  they  are  truncate  behind,  reaching  opposite 
the  middle  of  the  jagged  fronto-maxillary  suture.    The  sides  of 
the  rostrum  are  contracted  below,  leaving  a  very  narrow  bridge 
of  bone  between  molars   and  incisors;   the  contracted  incisive 
foramina  are  bounded  behind  by  the  maxillaries,  though   they 
are  chiefly  pierced  in  the  intermaxillaries.    The  intermolar  por- 
tion of  the  palate  is  longer  than  wide,  and  a  little  convergent 
anteriorly ;  the  maxillo-palatine  suture  is  opposite  the  second  mo- 
lar; there  is  a  pair  of  deep  palatal  pits  opposite  the  last  molars; 
behind  there  is  a  pair  of  much  larger  vacuities  bounded  by  palatals 
in  front,  sphenoid  behind,  and  pterygoids  internally.     The  latter 
are  simple,  straight,  nearly  parallel  processes,  bounding  the  con- 
tracted posterior  nares,  and  abutting  against  the  petrosals.     The 
orbital  plate  of  the  sphenoid  is  of  moderate  extent,  owing  to  the 
lixe  and  site  of  the  squamosal. 

The  molars  in  this  genus,  as  in  others  of  the  family  excepting 
Dipodomysy  are  all  rooted.  They  have  been  said  to  have  four 
roots,  but  such  is  not  the  case  in  the  specimens  I  have  examined. 
In  P.  penicillatus^  all  the  upper  molars  have  three  roots  apiece, 
and  all  the  under  molars  have  two  roots  apiece,  excepting  the  back 
upper  one,  which  has  but  one.  The  front  upper  molar  has  one 
root  in  advance,  corresponding  to  the  anterior  lobe  of  this  tooth, 
and  a  pair  of  roots  obliquely  side  by  side  behind.  The  next  two 
a|iper  molars  have  each  an  exterior  pair  of  roots,  lengthwise,  and 
m  larger  single  root  on  the  interior  side;  the  back  upper  molar  is 
simply  single-rooted.  The  under  molars  have  each  a  pair  of  roots, 
altigned  lengthwise  in  a  single  series,  but  the  two  roots  of  the 
bad[  lower  molar  are  imperfectly  distinguished.    With  these  last 

10 
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exceptions,  each  root  of  all  the  teeth  hae  its  own  distinct  socket 
in  the  alveolus. 

In  the  i^ei-rectly  unworn  state,  the  crowns  of  the  molars  are 
studded  with  tubercles  in  regular  transverse  series.  In  the  upper 
jaw  the  anterior  molar  has  four,  an  anterior,  a  posterior,  an  ex- 
terior, and  an  interior,  with  perhaps  another  one  part  wm;  up  the 
anterior  lobe.  The  second  and  third  upper  molars  have  each  six 
tubercles,  in  two  straight  transverse  rows  of  three  each,  these  rows 
separated  by  a  deep  sulcus.  The  smaller  circular  back  upper 
molar  tends  indistinctly  to  a  similar  state.  In  the  lower  jaw  the 
tuberculation  is  very  similar ;  but  the  four  tubercles  of  the  first 
molar  arc  in  an  anterior  and  posterior  pair,  and  on  the  last  one 
the  tubercles  become  indistinct. 

Tlie  teeth  present  a  very  different  aspect  when  the  tubercles  are 
ground  off  with  wear.  Each  transverse  row  of  tubercles  becomes 
converted  into  an  island  of  dentine,  there  being  thus,  on  the  inter- 
mediate molars  at  any  rate,  a  pair  of  such  transverse  dentine  islandi 
separated  by  a  double  ridge  of  enamel  iiarlition,  between  which  is 
the  bottom  of  the  sulcus  already  mentioned.  This  ennmel  Ml 
makes  in  from  the  outer  side  of  the  tooth  nearly  to  the  inner  side, 
The  front  molar  shows  a  little  isolated  island  of  dentine  anteriorlv, 
nearly  circular,  and  a  broad  transvevse  one  posteriorly.  The  stale 
of  the  under  teeth  is  essentially  the  same. 

The  upper  incisors  are  small,  compressed,  with  a  strong  back- 
ward set.  Their  face  is  deeply  channelled  with  a  longitudinal 
groove,  and  the  exterior  moiety  is  rabbeted  down  so  that  the  groovt 
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There  appeKre  to  be  aometbing  peculiar, 
in  the  habits  |>erbap8,  rather  than  in  the 
scarcity,  of  the  species,  which  prevents  tbe 
acquisition  ot  large  series  of  specimenB  in 
this  family.  While  huadreds  of  examples 
of  animals  do  larger  or  more  conspicuous 
than  these  are  readily  amassed,  collections 
are  all  deficient  in  Perognaihua  and  Crice- 
lodipus,  and  not  very  full  in  Dipodomya. 
I  have  not  been  able  to  examine  more  than 
a  hundred  Bpecimene  altogether,  and  of 
these  more  than  half  were  Dipodomys.  Of 
PeTognathue  I  have  however  specimens  of 
all  the  described  North  American  species, 
including  all  of  Baird's  types  and  consider* 
able  additional  material.  After  protracted 
examination,  I  endorse  the  validity  of  all 
the  species  admitted  by  that  author  in 
1851,  and  find  indications  of  the  probable 
existence  of  one  or  two  more.  This  point 
is  fully  discussed  beyond.  The  species 
that  appear  to  be  established  may  be  readily 
:  determined  by  the  following  analysis,  viz : — 

!lli^?'^'?^i!r*"  -*■  Notch  of  the  ear  bounded  in  front  by  a  alight, 
^UCt*^^^^'m-  tliong'"  disUnct,  lobe  of  the  tragus.     Whole 

«,.  fore  leg  white. 

a.  Tail  peniciUate,  created  at  tbe  end,  ratlter 
longer  than  tlie  body  and  head.     BIdea  with  no  fulvona  stripe. 

FEHICILLATCS. 

i.  Till  rimple;  udea  with  a  strong  fulvoua  atripe. 

1.  Tsll  decidedly  shorter  than  the  body  and  head.    T<ength  about  4 
inches.    Pelage  moderately  stiff.    Mixed  sandy  and  blackish. 

FASCIATDS. 

I.  Tail  not  shorter  than  head  and  body.    Length  about  8  inches. 

Pelsge  very  hispid.    Mixed  cinnsmon  and  blaofclsh.  .  .  HiapiDns. 

&  Notch  of  ear  formed  in  front  directly  by  the  edge  of  the  conch.     Fore 

leg  mostly  colored  like  the  back. 

lUl  simple ;  lateral  stripe  obacure konticola. 


# 


AnfMttM  /oMsftM,  Maxim.,  N.  Act  Akad.  Leop-Gaes.  Nat.  Cur.  zlx. 
pL  L  I88»,  Seg,  pi.  34 ;  Kelse  Nord-Am.  I.  1839,  449 ;  Arcb.  f.  Na- 
torg.  ISn,         ;  Ten.  Reise,  1863, 175,  pi.  4,  f.  0, 7.    Wagn.,  Arch. 
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r.  Naturg.  1841,  49;  Buppl.  Schreb.   Hi.  1848,  aiS.      Rcblnz,  Bjn. 

Mamm.  ii.  Win,  350.   LeC,  Proe.  Acad.  Nat.  Bel.  PhiU.  vi.  1853, SM. 

Aud.  &  Bach..  Q,  N.  A.  iii.  1854,  341  (compiled).    Oiebel, SingMlt. 

18D5,  ST3  (compiled).    Bd.,  M.  N.  A.  1857,  421  (CUhiuhua).    Bd., 

U.  S.  tiex.  Boand.  Sun.  ii,  pt.  li.  1859,  Mamm.  p.      Suckl.,  P.  R. 

R.  Rep.  xli.  pt.  ii.  1800,  101  (compiled).     Gray,  P.  Z.  8.,  1808,801, 
Ferognatui  fateeatu*,  Ltncecum,  Am.  Nat.  vi.  1872,  p.  SS9  (habit*). 
Pi-ogniUha»  faeaatu;  Lincecura,  Am.  9port8man,  Feb.  88,  1874  (haUU). 

Diagn.  Largest  of  the  genus ;  considembly  exceeding  Hetjx- 
romys  leitcopus,  ami  approaching  Tamiaa  quadrioittatus  in  size; 
length  four  inches  or  more;  tailless;  hind  foot  about  one  inch. 
Tail  decidedly  sliorter  tbaii  head  and  liody,  not  penicillate.  Ems 
lai^e;  antitragua  distinctly  lobcd.  Soles  naked  to  the  heels — it 
least  along  a  median  atrip.  Above,  reddish-yellow,  closely  lined 
with  blackish ;  below,  including  fore  leg  all  around,  white ;  these 
two  colors  separated  by  a  conspicuous  stripe  of  fawn  color  or 
BaliHon  red  running  the  whole  length  of  the  body  ;  tail  distinctly 
bicolor. 

Hab.  United  States,  west  of  the  Mississippi  and  east  of  the 
Kocky  Mountains,  and  northern  portions  of  Mexico.  (Originally 
descrilMi.!  fi-om  t.lio  month  of  the  Tpllowstotie ;  nMleacnbed  frou 
Uhihimhua.  Specimens  examined  by  me  from  Nebraska,  Eauaas, 
Texas,  and  Chihuahua.} 

I  regret  that  tiie  material  before  me  includes  no  si)ecimen»  in 
the  Besh,  since  I  am  thereby  prevented  from  giving  the  size  aiiil 
1  of  the  Biiecies  with  desirable  pi-eeisiou  ;    fortunately,  how. 
6  instance  the  characters  of  the 
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<lecide<lly  Hliortcr  than  the  hea<1  and  body  (in  all  the  other  a|)eciea 
treat4Ml  in  this  pa|M»r  it  is  as  long  or  lon^^er).  The  vertehne  of 
the  tail  of  the  only  8|H»ciroen  hefore  ine  in  which  these  iNines  re- 
main in  situ,  measure  lesn  than  4.00  inches,  the  length  of  the  heail 
and  body  of  the  same  specimen  lieing  alK>ut  4.50.  liikewise  the 
hind  feet  are  proportionally  shorter  than  in  any  of  the  other  s|>e- 
ciea ;  they  average  only  one  inch  in  length,  thus  not  exceeding 
tho<ie  of  P,  itenirillatutt^  which  is  a  smaller  animal.  On  the  con- 
trary, the  ears  are  larger,  l)oth  alisolutely  and  relatively,  than  those 
of  any  other  s|)ecies,  standing  about  0.40  high,  measured  from  the 
notch  :  the  earH  thus  proJe<^t  conspicuously  above  the  fur  of  the 
parta;  the  flap  is  Mut>orbicular  in  outline:  the  antitragus  develops 
a  very  prrnninent  lol>e,  Munding  the  notch  posteriorly;  and  in 
front  of  the  notch  there  is  also  a  little  prominence,  just  l»ehind 
the  termination  of  the  margin  of  the  ear.  The  flattenetl  |>ortiona 
of  the  auricle  are  spank*ly  pilous  inside  anti  out,  ami  a  tutl  of 
lengthene<i  hairs  springs  from  the  front  >>order  of  the  ear. 

The  atteuuatiHl  and  elongateii  muzzle  is  densely  pilous,  except- 
ing a  small  T-sha|K*d  nasal  pad,  divided  by  a  me<Han  depression. 
The  up|>er  lip,  in  particular,  in  thickly  covered  with  Ntitlirth,  flaring 
hairs,  completely  concealing  any  median  cleft  which  may  exist, 
ami  forming  a  heavy  fringe  which  droops  over  and  almost  hides 
the  incis4»rs ;  there  is  a  reversed  tud  of  bristly  hairs  on  the  chin. 
The  ofienings  of  the  cheek  |M>uches  sei*m  to  have  no  |)eculiar  char- 
acter, bi*ing  much  as  in  other  8|)ecies  of  the  genus;  the  cavity 
ailmits  the  first  joint  of  one's  little  finger.  The  whiskers  are  very 
numerou*i  and  fine ;  the  shorter  colorless  ones  set*m  like  mere 
lengthening  of  the  hairs  of  the  muzzle;  others,  stifler  and  colored, 
rracli  rathrr  U>y«md  the  head.  There  are  also  some  long  special 
bristles  over  the  eve,  and  others  lietweeu  the  eye  and  ear. 

The  palm  pro|)er,  and  under  surfaces  of  the  digits,  are  |)erfectly 
nake<i«  though  a  considerable  fringe  of  hairs  falls  down  from  the 
wrist.  There  is  a  large  and  conspicuous  smooth  tulH*rcle  on  the 
outer  side,  at  the  bas4*  of  the  fifth  digit ;  two  others,  one  on  each 
siile«  at  the  wriit,  an«l  others  at  the  bases  of  the  intermediate 
digits ;  the  diN|K>sition  of  these  smaller  ones  is  not  very  evident 
in  the  drie<l  ft|i4*cimens.  Thi*  thumb  is  rudimentary,  a  mere  stump, 
bearing  a  flattened  obtuse  nail;  the  other  digita  are  armed  with 
ordinar}'  coroprf*Hse<l,  acute  and  moilerately  curved  claws ;  the  3d 
U  loogeat;  then  come  4th,  2il,  and  5th  in  •uccesaioiL    Of  the  hind 
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foot,  the  sole  is  perfectly  naked  for  its  whole  lesgtb  along  a  median 
strip,  narrowed  by  encroachment  on  either  side  of  a  fringe  of  hairs. 
On  the  outer  side,  about  half-way  firom  heel  to  base  of  digits,  ia  a 
small  tubercle;  there  ia  another  near  the  base  of  the  lat  digit, 
and  a  much  larger  one  near  the  base  of  the  5th  digit,  with  othen 
still  at  the  bases  of  the  intermediate  digits ;  but  their  precise  dis- 
position, and  the  character  of  the  naked  sole  cannot  be  made  ont 
perfectly.  The  first  digit  is  very  small,  with  a  smooth  bolbooi 
end  and  short  blunt  claw ;  the  other  claws  are  of  a  mot«  ordins7 
character,  but  relatirelr  shorter,  blunter,  less  compressed  and  leu 
curved,  than  those  of  the  hand :  they  are  excavated  underneath. 

Tlie  tail  is  completely  but  rather  thinly  haired ;  and,  especially 
toward  the  end.  the  hairs  stand  apart  and  are  somewhat  lengtheatd 
(as  is  usnal  in  the  genus):  still  they  do  not  develop  into  the 
decided  comb  or  crest,  or  tuft  at  the  end,  which  is  characteristic 
of  P.  y^ni-^llatut. 

The  pelage  of  this  species  is  cosine,  harsh,  and  stifllsh  (as  in 
other  s)iecies  of  typical  Ptro^nathut  i.  though  not  to  a  degree  whieb 
could  bear  the  term  "spiny"  or  even  bristly:  it  has  been  likened 
to  fine-spun  glass,  though  fucb  expre^ion  might  be  considetcd 
strv-ng.  unless  exNSsively  delicate  slass  is  meant.  The  fiir  hu  I 
siiieraUe  gloss :  there  is  do  under  fnr  whatever.  The  character  | 
<««ms  to  me  to  be  much  as  in  the  voiiae  S^^mtcJoti  hUpidu* 
in  fact  the  specimens  beftneae  have  oaBsidflf^ilci'iiperficiain 
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tips.  The  whole  under  surface,  together  with  the  feet,  most  of  the 
fbre  leg  and  the  inner  aspect  of  the  hind  leg,  is  white,  and  on  these 
white  areas  the  hairs  are  of  this  color  to  the  roots.  The  line  of 
demarcation  with  the  fawn  color  is  pretty  sharp,  but  less  so  in 
some  cases  than  in  others,  sometimes  the  whole  belly  showing  a 
tawny  shade.  The  tail  is  bicolor ;  a  brown  or  dusky  stripe  runs 
the  whole  length  of  the  upper  surface ;  the  sides  and  under  surface 
being  white  or  tinged  with  rusty;  the  latter  particularly  when  the 
white  of  the  belly  is  similarly  tinged.  Besides  these  special  mark- 
ings, there  is  decided  indication  of  a  dusky  stripe  from  the  nose 
onder  the  eye  and  ear  to  the  side  of  the  neck,  produced  by  increase 
of  the  blackened  tips  of  the  hairs  along  the  line.  Some  of  the 
whiskers  are  black,  others  being  colorless.  The  pouches  are  white 
inside.    The  claws  are  colorless.  ^ 

Tlie  series  of  specimens  at  m}^  command  does  not  sufiQce  for  a 
complete  exposition  of  the  variation  in  color  of  this  species.  In 
all  the  lateral  stripe  is  conspicuous,  and  the  other  characters  differ 
Uttle.  I  note,  however,  a  decidedly  richer  tone  in  the  Mexican 
and  Texan  specimens  than  in  those  from  Kansas  and  Nebraska. 

It  is  probable  that  the  skull  of  this  animal,  when  examined,  will 
afford  some  appreciable  specific  characters,  in  size  at  least,  if  not 
is  details  of  conformation. 

fttvgBaliivs  p«nieilUtiii,  Woodh. 

FtroffnathuM  peneeiUatuiy  Woodh.,  Proc.  Acad.  Nat.  Sci.  Phila.  vl.  1853, 

200.     (San  Francisco  Mts.,  Arizona.) 
P&ognathui  penieUlatuij  Woodh.,  Sltgreaves'  Rep.  Expl.  Zuni  and  Col.  R. 

1853,  49,  pi.  8.— Le  C,  Proc.  Acad.   Nat.  Sci.   Phila.  1858,  225. 

(Mere  mention.)— And.  and  Bach.,  Q.  N.  A.  iii.  1854,  298.    (Copied 

from  Woodh.)— Bd.,  M.  N.  A.  1857,  418,  pi.  20,  f.  5.— Gray,  P.  Z. 

8.  18«8,  201.    (Wrong  locality  assigned.")— Coues,  Am.  Nat.  i.  1867. 
P&ogiMthui  parvui,  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  1853,  225, 

in  part    Not  Cricetodipus  parvu8^  Peale.     (The  specimen  noticed, 

from  the  Colorado  Desert,  is  apparently  a  very  young  example  of  P. 

penieiUatui.) 

Diagn.  About  the  size  of  Hesperomys  leucopus.  Tail  vertebrae 
obTiouslj  longer  than  head  and  body.  Hind  foot  more  than  one- 
fourth  the  length  of  head  and  body.    Tail  crested  above  towards 

'  The  San  Francisco  Mountains  are  several  hundred  miles  from  San  Fran- 
dicoCity,  California,  nearly  In  the  middle  of  Arizona— formerly  a  part  of 
Kew  Mexico.    The  locality  appears  to  puzzle  some  writers. 
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the  end,  and  with  long  terminal  pciieil  of  haira.  Soles  distinctly 
naked  to  the  heels,  at  least  along  a  median  stnp.  Antitnigui 
distinctly  lobed,  nith  a  sharp  teat-like  projection,  opposite  which 
is  another  smaller  but  distinct  lobe  of  the  tragus,  the  notch  oftbe 
ear'beiiig  defined  by  these  two  prominent  points,  the  edge  of  the 
ear  itself  not  bounding  the  notch  at  all.  No  appreciable  falvoai 
stripe  along  the  sides,  where  the  color  of  the  upper  parts  meel« 
the  white  of  the  under  parte  without  intervention  of  a  third  color. 
Above,  gray;  an  intimate  mixture  of  yellowish-gray  with  a  doll 
grayish-brown;  below,  including  whole  fore  leg,  fore  and  hind 
feel,  and  inner  aspect  of  thighs,  white ;  tail  bicolor — dark  above, 
white  below.  Length  about  3.25  inches  (2.90-3.60) ;  tail  vertebre 
about  4.00  (3.50-i.40),  with  a  tufl  half  an  inch  or  more  longer. 
Soles  abont  0.95  (0.90-1.00);  ear  above  notch,  0.33  (0.30-0.36). 

Hab.  The  basin  of  the  Colorado  River.  (The  very  few  speci- 
mens at  present  known  to  naturalists  have  all  coroc  from  Arizons 
and  the  adjoining  border  of  Southern  California.) 

Description  (from  Woodhousc's  type  (mounted),  and  several 
more  recent  specimcua,  dry  and  in  the  flesh). — In  all  the  other 
species  of  Perognalhun  given  on  these  pages  the  tail,  whether  longer 
than  the  body  or  decidedly  shorter,  is  simply  haired,  witli  the 
terminal  hairs  no  longer  than  those  surrounding  the  tail.  The 
present  species  is  therefore  remarkably  distinguished  by  the  comb 
or  crest  of  long  hairs  on  the  terminal  third  or  more  of  the  member, 
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there  are  others  about  the  eye  and  ear.  The  eye  is  of  moderate 
size,  and  situated  much  nearer  to  the  ear  than  to  tlie  nose.  The 
ear  shows  very  conspicuously  the  prominent  lobe  of  the  antitragus 
which  is  the  chief  external  peculiarity  of  this  genus  as  compared 
with  Cricetodipus ;  and  opposite  to  it,  on  the  other  side  of  the 
notch,  there  is  a  similar  and  smaller  but  still  very  evident  tubercle, 
JQst  within  the  border  of  the  ear.  These  two  prominences  together 
canse  the  notch  of  the  ear  to  be  very  strong]}'  defined,  and  the 
margin  of  the  external  ear  is  altogether  excluded  from  the  notch. 
The  contour  of  the  ear  is  broadly  rounded.  The  slit  of  the  cheek 
poQch  is  about  half  an  inch  long,  beginning  on  the  side  of  the 
upper  lip  and  curving  around  with  a  free  border  to  near  the  angle 
of  the  jaw,  there  being  but  narrowly  separated  from  its  fellow. 

The  details  of  the  palms  and  soles,  as  clearly  made  out  from 
the  material  before  me,  are  probably  applicable  also  to  those  other 
species  of  the  genus  of  which  only  dried  skins  are  before  me.  The 
palm  is  entirely  naked;  it  presents  posteriorly  a  pair  (inner  and 
cater)  of  immense  smooth  tubercles,  reminding  one  of  the  state  of 
the  parts  in  Oeomya.  Anteriorly  there  are  three  smaller  but  still 
my  conspicuous  bulbs ;  one  at  the  base  of,  respectively,  the  2d 
and  5th  digits,  and  one  at  the  conjoined  base  of  the  3d  and  4th. 
The  palm  is  otherwise  uniformly  studded  with  small  elevated 
granulations,  and  the  digits  are  similarly  roughened  underneath. 
The  minute  thumb  ends  club-shaped,  bearing  upon  its  back  a  flat 
nail,  which,  like  those  of  the  human  fingers,  does  not  project  at  all 
beyond  the  end  of  the  digit.  The  whole  thumb  is  no  more  con- 
spicuous than  one  of  the  palmar  pads.  The  other  digits  bear 
ordinary  claws ;  the  3d  is  longest ;  the  2d  and  4th  are  subequal 
to  each  other  and  but  little  shorter  than  the  3d  ;  the  5th  is  more 
tbbreviated,  but  its  claw-tip  still  falls  beyond  the  base  of  the  4th 
daw. 

As  a  consequence  perhaps  of  the  desert  habitat  of  this  species, 
the  nakedness  of  the  sole,  which  is  one  of  the  secondary  characters 
distinguishing  the  species  of  Perognathus  from  those  of  Cinceto- 
dipu9j  is  here  carried  to  an  extreme.  The  sole  may  be  called 
naked  without  qualification;  for  the  fringe  of  hairs  which  droops 
OTer  its  sides  does  not  encroach  in  the  least  upon  the  under  surface 
except  jnst  at  the  side  of  the  contracted  posteiior  part  of  the  heel 
itselfl  The  whole  sole  is  uniformly  paved  with  minute  granula- 
tions.    Among  these,  one  constantly  larger  than    the   rest  is 
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always  observed  on  the  inner  side  about  half  way  down  the  meta- 
tarsus; and  a  similar  one  is  found  at  the  base  of  each  of  the 
digits.  The  digits  are  marked  beneath  with  transverse  lines  of 
impression,  and  end  in  a  smooth  eligiitly  clubbed  tip.  The  fliat 
digit,  though  small,  is  perfectly  formed,  and  bears  an  ordiDary 
claw,  the  tip  of  which  falls  opposite  the  base  of  the  second  digit; 
the  longer  3d  digit  but  slightly  exceeds  the  2d  and  4th,  which  aie 
about  equal  to  each  other ;  the  end  of  tlie  claw  of  the  5th  digit 
falls  opposite  the  middle  of  the  4tb  one. 

In  the  development  of  the  hind  limbs  of  this  and  the  next 
closely  allied  species  of  Perognatkua,  there  is  more  indioation  of 
a  saltatortal  tendency  than  appears  in  the  case  of  P.  faaciattu^ 
but  the  difference  is  not  very  striking ;  it  is  no  more  than  that 
which  may  be  inferred  on  comparison  of  Cricetodipua  panm 
with  G.Jtaous,  and  It  falls  far  short  of  the  state  of  the  case  exhi- 
bited by  Dipodomye.  Still,  the  supposed  saltatorial  character  i« 
fuitlier  borne  out,  upon  analogy,  by  the  peculiar  character  of  Ibe 
long  pentcillate  tail,  already  fully  described. 

I  Snd  it  difBcult  to  describe  the  color  of  the  upper  parts  aitii- 
factorily.  It  has  been  called  "a  light  dull  yellowish-brown  or 
tawney,  lined  with  dark-brown."  The  prevailing  tone  is  decidedly 
"  gray"  in  comparison  with  the  strong  mixed  yellowish  and  blick- 
isb  of  P./aeciatua — somewhat  the  shade  of  dilute  coffee  and  milk. 
The  lighter  hairs  are  dull  yellowish-gray,  with  darker  lining  of 
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imnetliatel;  in  advance  of  the  anus ;  tbe  same  part  in  the  feraale, 
■howB  a  conical  flap  depending  from  the  front  of  tbe  vnlva. 

Having  only  about  a  dozen  adult  specimens  of  tbis  species  to 
examine,  the  fbll  range  of  variation  can  only  bo  given  with  approxi- 
■ate  accuracy.  Still  the  series  is  a  very  good  one  as  far  as  it  goes, 
■sd  tbe  number  of  alcoholics  afford  reliable  measurements.  Dr. 
Woodbouae'B  type  is  much  faded  by  twenty  years'  exposure  to 
tbe  light.  The  others  agree  perfectly  in  coloration,  and  the  dif- 
fenDcea  in  size  are  slight  I  may  here  remark,  that  in  the  table 
of  measaremente  given  by  Prof.  Baird,  the  dimension  (nose  to 
tail)  given  from  the  dried  specimens  tliere  enumerated  is  cer- 
tainly over  the  mark.  Thus,  Woodhouse'a  type  is  given  as  4.12 
long,  whereas  the  original  description  of  the  same  specimen  gives 
this  dimension  as  3.60. 
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Taking  the  last  seven  sets  of  measurements  of  the  foregoing 
tihle  (all  made  from  sexed  specimens  in  the  flesh,  and  taken  by 
the  same  person,*  so  that  a  source  of  error  which  lies  in  difl'erent 

'  The  measarementB  of  length  and  of  tail  vertebra  are  fVom  WoodhouH. 
Ib  ill  present  state  the  tail,  as  well  as  can  be  Judged,  ia  about  4.90  long, 
nclnriveofthe  terminal  pencil,  which  U  halfan  inch  more.  Thediymea- 
nuementi  are  not  reliable. 

■  In  meaanrlng  tails,  I  take  as  nearly  as  powible  the  true  length,  by 
placing  one  leg  of  tbe  compasses  snugly  above  the  anus.  Tbe  length  to 
which  the  tail  projects  beyond  the  body-haire,  or  its  ostensible  dlmen- 
riOD,  is  considerably  leu. 
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methods  of  ineasurement  is  Rvouled)  we  observe  that  the  total 
leDgth  varies  Trom  2.90  to  3.60 — a  difference  of  O.TO — a  fair  rate  of 
variability  for  a  species.  The  tail,  as  usual,  varies  more  than  the 
body,  or,  in  this  instance, about  an  inch,  whether  the  vertebnealooa 
being  considei'ed,  or  the  terminal  pencil  be  taken  into  accaaot 
The  relatively  shortest  tail  (vertebrre  alone),  is  half  an  inch 
longer  than  the  bead  and  body,  or,  with  the  hairs,  an  inch  longer. 
The  relatively  longest  tail  (vertebne  aloDo),  is  an  inch  and  a 
quarter  longer  than  the  head  and  body;  with  the  haire,  nearly 
two  inches  longer.  Much  as  usual,  the  rate  of  relative  variability 
ia  greater  than  that  of  absolute  difference  in  dimension.  The 
soles  vary  a  tenth  of  an  inch  in  length,  or  about  9^  per  cent,  of 
their  average  length.  Other  smaller  measuremeuta  give  corre- 
sponding results.  The  rtites  of  variation,  which  are  determined 
for  the  present  species,  are  doubtless  equally  applicable  to  others 
of  the  genus,  of  which  I  have  no  alcoholic  Bpccimens. 

Upon  the  supposition  that  the  other  allied  species  described  io 
this  paper  arc  really  distinct  from  P.  penicillatus,  this  has  a  rt- 
markably  restricted  geographical  distribution.  So  far  as  I  iia 
aware,  there  arc  no  specimens  extant  from  beyond  the  limits  of 
the  Colorado  Valley,  in  that  portion  of  its  extent  which  embraces 
Arizona  and  the  coutigaous  part  of  California  on  the  opposite 
side  of  the  river.  Specimens  are  rare;  there  may  be  none  whatertr 
in  Europe.    Woodhouse,  LeConte,  Baird,  and  myself,  are,  j 


MATURAL  SCIENCES  OF  PHILADELPHIA.  293 

P^rognathiui  monUooU,  Baird. 

/Vni^ii'iCAuj  mnnticola^  BainU  M.  N.  A.  la^ST,  422,  pL  51,  flgt.  8a-A  (St. 

Mary 'a,  \i.  Mu.).     8uckl.,  P.  R  R.  li^'p.  xii.  pt.  ii.  1800,  p.  101  (noUce 

of  tlip  Mnie  tpecimen). 

Z>ia^'i.  (No.  7251,  9 ,  t'ort  Crook,  Cala.,  J.  Feilner.)  Size  of  Mub 
mH*culu$.  Tail,  iDcliiiling  hairs,  an  inch  longer  than  the  head 
aod  bo4ly,  the  vertehne  alone  over  half  an  inch  longer.  Hind  foot 
nearly  one-third  aa  long  as  head  an<l  body  ;  naked  strip  on  sole 
very  narrow  posteriorly  ;  antitragus  with  a  great,  flat,  rounded, 
upright  1oIm»,  but  no  lobe  of  tragus  opposite,  the  notch  being  de- 
fined in  front  by  the  outer  eilge  of  the  ear  itself.  Tail  not  penicil- 
late  nor  created ;  rather  thinly  but  nearly  uniformly  haired 
throughout.  Pelage  very  sod  and  smooth  for  this  geuus-^much 
as  in  ( Virf7of/ipu«.  Color  of  upi>er  parts  descending  on  the  fore 
leg  to  the  wriiit.  A  fulvous  lateral  stri|)e,  indistinct  but  evident ; 
hairs  of  under  parts  pure  white  to  the  roots  ;  tail  bicolor.  Above 
yellowinh-ciunamon  lined  with  blackish,  the  latter  predominating; 
IhtIow,  white.     Length  2.50  ;  tail  vertehne  3.20;  hind  foot  0.80. 

Hah.  St.  Mary*s  .Mission,  W.  of  Rocky  Mts.  to  Otter  Creek, 
Utah,  and  Fort  Crook,  California. 

Ihrnrri/ttion, — The  generalities  of  form  of  this  animal  are  much 
thi*  s.ime  xs  those  of  its  nearest  allies.  In  relative  length  the  tail 
nearly  i*4|uaU  that  of  P.  pfnicillatus^  but  it  is  uniformly  haired 
throughout,  without  indication  of  crest  or  i>enicillation.  The 
Miles  are  not  so  extensively  denuded  as  those  of  P.  />f/iici7/a/u«« 
owing  to  euoroAchuifut  of  hairs  from  the  sides ;  still  there  is  a  fairly 
nakefl  strip  to  the  extreme  heel.  The  tuberculation  of  the  palms 
an<l  soleH,  and  the  pro|>ortions  of  all  the  digits,  are  substantially 
%%  in  that  tti>ecies.  The  animal  is  much  smaller  than  any  other 
s|»ecitf<»  of  the  genus,  not  much  excee<ling  a  CrictUHlipuH  in  size. 
Hut  the  mo»t  remarkable  character  is  found  in  the  structure  of 
the  ear — it  is  singular  how  sharply  distinguishetl  some  species  of 
the  genus  are  in  this  res|)ect.  In  P.  penicillatuM  a  sharp  teat-like 
projection  of  the  antitragus  defines  the  notch  i>osteriorly,  and 
op|H>stte  to  it  on  the  other  side  of  the  notch,  there  is  a  similar  but 
kwaller  prominence  of  the  tragus  lK>unding  the  notch  anteriorly  ; 
thus  the  external  edge  of  the  ear  itself  is  altogether  excluded 
from  formation  of  the  notch.  Now  in  P.  motiticola^  the  lobe  of 
tlir  antitniguH  is  a  bniad,  flat,  upright  flap,  l>oth  relatively  and 
ab^ilutely  larger  than  that  of  /^  ptnicillatut^  but  there  is  no  oor- 
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responding  lobe  of  the  tragtis  on  tbe  other  side  of  the  notch,  the 
front  border  of  the  notch  being  formed  by  tbe  external  edge  of 
the  ear  itaelf ;  this  Btnte  of  the  parts  is  an  approach  to  the  con- 
ditiOD  Been  in  Gricelodipna,  and  is  a  perfectly  diBtinctive  mark  of 
P.  moTxticola  in  its  own  genus.  This  important  distinction  escaped 
the  describer  of  the  species ;  but  it  should  be  added  that  it  is  only 
(iilly  appreciable  upon  examination  of  fresh  or  alcoholic  sped* 
mens,  and  that  the  type  of  the  original  description  had  bem 
mounted  when  examined.  Furthermore,  the  ears  of  P.  tnonticolt 
are  smaller  than  those  of  P.  penicillatus,  and  scarcely  more  ttiu 
half  the  size  of  those  of  P.fasciatue. 

Another  good  character  of  the  species  is  found  In  the  softnew 
and  fineness  of  the  fiir.  The  pelage  not  so  stiff  and  firm  as  in 
P.  penicitlalus  even,  and  has  nothing  of  the  "  spnn  glass"  char* 
acter  seen  in  P.fasdalus  and  still  more  so  in  P.  hispidas. 

The  coloration  of  the  species  is  mainly  distinctive  in  the  clrcoin- 
stance  that  the  dark  color  of  the  upper  parts  descends  the  fore 
leg  to  the  wrist,  whereas  on  all  the  other  species  examined  the 
whole  fore  leg  is  white.  The  upper  parts  are  an  intimate  mixtare 
of  tawny  and  tilackisli,  much  aa  in  P.fasciatus.  There  is  an 
evident  but  not  very  distinct  lateral  fulvous  stripe.  Tbe  under 
parts,  in  the  B|)e<;imen  described  (No.  1351),  are  light  yellow,  bat 
this  is  undoubtedly  the  effect  of  alcoholic  discoloration,  the  parts 
being  no  doubt  white  in  life.  The  tail  is  bicolor  to  correspond  witb 
the  body  colors. 

Wliile  there  is  no  question  wliatevor  of  the  dialinctness  of  iit 
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evUleot,  and  in  short,  I  find  oo  color  differences  not  ezpiicablc 
upon  consideration  of  tlie  comparative  state  of  the  two  specimens. 
We  may  therefore  turn  to  the  matter  of  siie  and  pro|>ortions. 
Prof.  Baird  says,  *^tail  ratlier  shorter  than  heail  and  body/*  giving 
the  length  of  the  former  as  2.67 -}-,  and  of  the  latter  as  3.00; 
whereas  my  animal  b  but  2.50  long,  and  has  a  tail  of  3.20.  But 
the  decided  discrepancies  in  the^e  statements  and  measurements 
are  reatlily  reconciled  upon  the  simple  consideration  that  the  tail 
is  defective  and  the  body  over-stuffed  in  the  type  of  monticola. 
This  brings  about  an  agreement  further  borne  out  by  the  other 
measurements.  In  the  following  table,  the  first  line  of  measure- 
ments are  copied  from  Baird ;  the  other  is  taken  from  the  Fort 
Crook  s|)ecimen,  u|>on  which  this  article  is  based,  before  skinning 
out  of  alcohoL 
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The  (irincipal  discrepancy  being  explicable  as  above,  there  is 
nothing  whatever  in  the  foregoing  table  incompatible  with  s|>ecitlc 
identity.  Moreover,  it  so  happens  that  the  left  ear  of  the  \,\\ie  is 
in  •ufllcieutly  good  prenervation  to  enable  me  to  clearly  recognize 
the  |»eculiar  conformation  which  distinguishes  the  present  species 
from  the  others. 

To  this  «aroe  s|>ecies  I  am  also  inclined  to  refer  two  s|)ecimens 
collette^l  by  .Mr.  H.  W.  Henshaw  on  Otter  Creek,  in  Uuh.  These 
are  apparently  young  animals,  but,  as  they  are  not  accom|>auied 
with  the  ftkulU,  the  fact  cannot  be  determined.  The  tail  of  each 
has  Iteen  skinned,  and  is  now  ao  shrivelled  that  nothing  can  be 
pre<lirated  as  to  its  length,  either  relative  or  absolute.  The  spe- 
cimens are  quite  small ;  they  have  been  over-atuffed,  measuring 
now  alM>ut  2|  inches,  but  were  proliably  not  much  if  any  over  2, 
with  a  hind  foot  of  0.80;  in  fact  they  might  be  taken  at  first  sight 
for  a  Cmrtodiputi.    But  the  soles  are  naked  along  a  narrow  strip 
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quite  to  the  hect ;  the  antitragus  has  a  very  prominent  lobe ;  ind 
even  from  the  dried  skins  I  determine,  with  no  appreciable  cliance 
of  mistake,  that  the  ear  has  the  other  peculiarity  of  P.  monficolo. 
The  peluge  is  remarkably  soft ;  the  coloration  is  different  from  tbit 
of  any  other  Perognatkus  I  have  seen,  being  plumbeous  (like  the 
plumbago-colored  specimens  of  Geomyg  and  Thomomyg),  with 
little  Admixture  of  lighter  color ;  and  the  soles  show  a  decided 
fulvous  stripe.  But  these  specimens  exhibit  the  fore  leg  colored 
quite  to  the  wrist,  and  I  am  inclined  to  attribute  the  dark  coin 
to  their  immaturity.  I  shall  therefore  assign  them  to  P.  uuwtt- 
cola. 

The  four  specimens  noticed  are  the  only  ones  which  have  come 
under  my  observation.  To  sum  the  case  in  a  few  words,  we  have 
here  an  animal  unquestionably  distinct  from  any  of  the  other  ipe- 
cies  described  in  this  pajter,  the  only  question  being  whether  all 
the  specimens  referred  to  it  are  specifically  identical.  Tbej  o»- 
tensibly  differ  to  a  degree  that  would  undoubtedly  have  caused 
them  to  be  described  as  two  or  three  species  at  the  period  wben 
Prof.  Baird's  work  was  prepared.  This  question  must  await  the 
reception  of  additional  material  for  its  satisfactory  solution.  I 
can  only  say  that  1  am  at  pi-eseiit  unalile  to  see  more  than  one 
species.  Should  the  contrary  be  determined,  the  present  article 
is  to  be  held  as  based  upon  the  Fort  Crook  specimen,  to  which 
the  name  of  P.  moUipUosus  may  be  applied. 
PiTOgnftthni  hUpldtti,  Biird. 
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Since  the  introduction  of  this  species,  as  above,  no  additional 
specimens  have  come  to  hand ;  and  as  we  have  no  further  ma- 
terial for  amplification  or  verification   of  the  original  descrip- 
taon^  there  is  little  more  to  be  said  about  it  at  present.      The 
animal  appears  to  be  perfectly  distinct  from  any  other  described 
in  tliis  paper.    With  much  the  same  size  and  proportion  as  those 
of  P.  monticola^  it  is  immediately  distinguished  by  the  radical  dif- 
ference in  the  conformation  of  the  ear,  the  stouter  as  well  as 
rattier  longer  feet,  and  the  whiteness  of  tlie  whole  fore  leg.     From 
penicillatus  it  dififers  in  the  much  shorter  and  not  penicillate  tail, 
less  extensively  denuded  soles,  and  presence  of  a  strong  lateral 
fblvous  stripe.     It  is  decidedly  smaller  than  P.  faacialus^  with 
vhich  it  shares  the  fulvous  stripe,  with  a  tail  longer  instead  of 
shorter  than  the  body.    Ears  scarcely  half  as  large,  etc.     From 
an  these  species  finally,  it  differs  in  the  extraordinarily  harsh, 
stifl^  coarse  hair;    this  is  of  great  length,  and  devoid  of  under 
ftir,  as  in  other  species,  but  represents,  in  an  exaggerated  degree, 
the  pelage  which  is   characteristic  of  the  genus,  in  distinction 
both  from  Dipodomya  and  Cricetodipus. 

The  coloration  of  the  species  cannot  be  given  with  sufficient 
aeciiracy.  Both  the  specimens  have  been  skinned  out  of  alcohol, 
tad  the  tints  are  probably  somewhat  modified.  One  of  them  has 
been  so  discolored  by  long  immersion  in  a  dirty  fluid,  as  to  be  of  a 
OBiform  dingy  greenish-brown  in  which  the  original  colors  cannot 
be  in  the  least  discovered.  The  other,  in  better  state,  shows  the 
cbaracters  pretty  welL  There  is  a  strong  fulvous  or  salmon-colored 
stripe  along  the  whole  body,  just  as  in  P.  fasciatua.  The  light 
of^or  of  the  upper  parts  is  rather  a  pale  cinnamon  than  the  sandy 
vdlowish  of  P.fascicUus.  The  hairs  are  light  plumbeous  at  base, 
md  many  of  them  are  tipped  with  black,  giving  the  dark  surface 
liaiag.  The  tail  is  sharply  bicolor  to  correspond  with  the  bodj*. 
Tbe  under  parts,  including  the  whole  fore  leg  and  the  foot  and  in- 
sde  of  the  hind  leg,  are  white. 

Is  in  the  case  of  P.  numticola^  further  information  respecting 
tbii  species  is  much  to  be  desired,  particularly  as  there  appear  to 
be  tome  Mexican  animals  of  this  genus,  with  which  we  are  at 
pRsent  not  well  acquainted.  The  following  measurements  are 
tkoee  given  by  Baird  in  his  original  notice : — 
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Note  on  "  ^bromys  Zonft,"  etc. 
The  foregoing  pages  embrace  an  account  of  all  the  spedes  of 
Perognathua  whick  have  come  under  my  notice.  There  are,  how- 
over,  several  other  described  animals  which  appear  to  belong  ii 
this  genus  or  in  its  immediate  vicinity,  one  of  these  fVom  tbe 
United  States.  This  latter  is  the  Abromya  lordi,  Gray,  P.  Z.S. 
1868,  p.  202  ;  the  following  is  the  notice  in  full. 


I,  Orar- 

"Upper  cutting  teeth  with  a  longitudinal  groove;  fur  sod, abun- 
dant, uniform,  long,  and  close.  Tnil  tapering,  cylindrical,  covered 
with  short  hair  almost  hiding  the  rings  of  scales. 

"  Perognathus,  sp,,  S,  Bnird,  Mamm.  N.  A.  423. 
"  AnnoMTs  ia'RW.  E  X, 

"  Fur  aofl,  abundant,  gray-washed,  with  blackish  tips  ;  chin  and 
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dittinctive  cbaractcre  in  this  group.  We  may  suppose  the  animal 
to  be  a  Prrtpgnathus^  from  the  funeral  tenor  of  Dr.  Oraj*s  remarks, 
an<l  his  curiouHly  mixe<l  up  quotations ;  and  it  is  perhaps  P.  mon- 
iicnta^  as  that  species  has  conspicuously  soft  hair  in  comparison 
with  some  of  its  allies,  and  is  of  about  the  dimensions  assigned. 

Specimens  of  any  Saccomyine  form  from  Oregon  and  Washing- 
toe  Territory  are  at  present  special  desiderata. 

On  the  same  page  quoted,  Dr.  Gray  describes  a  new  species  of 
PmtgnmihuB  in  the  following  terms: — 

**  PaaooxATHUs  bicolor,  B.  M. 

^  PerognaihuM  monticota^  Gerrard,  Cat.  Bones  B.  M.  (not  Baird). 
Black  ;  upper  lip,  lower  edge  of  the  cheek-pouch|  head,  and  under 
side  of  iKxIy  and  inner  side  of  limbs  white.  Fur  uniform  bristly; 
bristles  elongate,  slender,  with  a  slender  point,  and  intermixed 
with  very  rUender  elongated  hairs.  Tail  as  long  as  the  body,  with 
rings,  wfuare  scale**,  and  short  bristly  hairs. 

^Ilah.  Honduras  {SalU). 

**  There  is  a  Spiny  Rat  from  Honduras*  with  a  longer  tail  and 
smooth  front  teeth,  agreeing  in  color  with  the  above." 

1  hav(>  never  seen  a  black  and  white  Perognaihus^  nor  one  in 
which  'Miristles"  were  mixed  with  ^^slender  elongated  hairs;'* 
but  seeing  the  state  of  the  fur  in  P,  hittpidu$  should  not  be  sur- 
prirtetl  at  any  degree  of  rigidity  the  hairs  of  a  s|)ecies  might  de- 
velop further  south. 

A  ^  PertMjnaihuM /a8ciaiu»  Sall^**  (nee  auct)  is  noticed  by  Gray 
(tom.  cit.),  p.  2U5,  as  a  synonym  of  his  Heteromys  irroratus^  n. 
»p.  from  Oaxaoa.  This  is  said  to  agree  with  the  description  of 
**  H.  [i.  f,  1\]  fasciatus,**  but  to  have  smooth  upper  incisors,  etc. 
Gray  calls  the  fur  of  Uetervmys  **  flat  channelled  tyines,'*  There 
is  nothing  of  this  character  in  Ptrognathus^  where  the  most  rigid 
fur  of  any  Unite<l  States  species  would  scarcely  warrant  the  term 
**  bristly.**  It  is  unexiKHrtiMl  to  find  species  of  Perognaihut^  of 
two  authors,  quote<l  among  the  synomyms  of  HeteromyM, 

*  <lisrsrtrrixrd  on  p.  904  ss  HeUromyi  milanoltMcu$^  with  *'  Perofnathos 
mootictilor,  (*ii*]  (fcmnl,  D.  M.  not  8.  Bsinl/*  quoted  si  a  synonym. 
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11.  OeDiiiGRICIIODIFITKBftird). 

*Crirttadijmi,  PbbIb,  U.  8.  Eipl.  Eipcd.  1848,  SI.     Tjp» T 

^Cn«(o^i>>ii(,B<iir<l,M.M.A.ia&a,4IB.   Tjpa  FirogiialkutJIamu.  —Qnj,P.l.t. 
ISfl8,  202. 

In  treating  of  this  form  aa  a  subgenus  of  PerogncUhut,  Prof. 
Baii'd  clearly  showed  its  external  peculiarities,  Damelj,  sbBCnoe 
of  lobation  of  the  antitragiia,  hairy  soles,  and  diminutive  size;  to 
these  points  are  to  be  added  the  cranial  peculiarities  coincideal 
with  decidedly  greater  development  of  the  mastoid  than  that  seen 
in  Perognatlius.  Tlic  i>oints  having  already  t)een  given,  it  is  need- 
less to  recapitulate  tliem. 

As  noticed  further  on,  tbe  Cricefodipug  parvus  of  Peale  is  an 
uncertain  animal.  In  erecting  Gricetodiput  into  a  genae,  I  take 
P.  Jlaous  of  Baird  as  the  type,  and  follow  this  author  in  distin- 
guishing a  second  species,  which  latter  is  probably,  bat  not  cer- 
tainly, the  P.  parous  of  Pcale.  The  two  appear  to  coDstautij 
ditfcr  in  the  following  characters: — 
Tail  acarcely  or  not  longer  than  tlie  liend  and  body  ;  hind  foot  Karcelj  or 

DO)  one-third  na  long  aa  head  and  body.  vuTn 

Tail  (l(>cidcdly  longer  than  bead  and  body  ;  hind  foot  more  than  one-tltird 

as  long  aa  head  and  body,  fabtub  (of  Baiid). 

GriMtodipai  ILaTtu,  Bnird. 

PerogiKithut  fiauut,  Baird,  Proc.  Acad.  Nat.  Sci.  PUila.  1853,  833.  Baiid, 
M.  N.  A.  165T,  433,  |>1.  B.  f.  S,  pi.  21,  f.  8  ci-/<as^gned  to  Cricetodipna). 
"   ■   ',   P,  R.  Ti.  Rn'.  )[.  ia."ift.  ULiuDison's  and  Beckwith'e  Routf. 


NATURAL  SCIENCES  OF  PHILADELPHIA.  301 

the  Middle  Faunal  Province,  from  the  British  Possessions  (lat. 
49^,  Coues)  to  Chihuahua,  Mexico.  (In  the  Pacific  region  re- 
placed by  C.  parvus.) 

Description  (from  numerous  alcoholic  and  dry  specimens,  in- 
cloding  Baird's  types).  In  general  points  of  exterior  conformation 
this  animal  is  so  similar  to  species  of  Perognathus  already  fully 
treate<l,  that  the  account  of  these  features  may  be  abridged.  The 
generic  character  of  structure  of  the  ear  and  hairiness  of  the 
solei  with  the  diminutive  size,  are  the  chief  points.  The  ear  is 
very  small  and  simple,  not  overtopping  the  fur  of  the  parts.  It 
is  evenly  rounded  ;  there  is  no  lobation  whatever  of  either  anti- 
tragus  or  tragus,  the  slight  notch  which  exists  being  formed  in 
front  by  the  folded-over  edge  of  the  ear  itself,  and  behind  by  the 
antitragal  ridge.  The  head  is  full,  especially  in  the  frontal  region, 
tapering  to  a  bluntly  conical  snout,  which  is  densely  hairy  except- 
ing a  minute  nasal  pad ;  the  upper  lip  is  heavily  pilous  with  a 
fringe  of  hairs  which  droop  over  and  hide  the  incisors.  The  eye 
is  rather  small,  and  nearer  to  the  ear  than  to  the  nose.  The 
whiskers  are  very  numerous  and  fine,  the  longest  exceeding  the 
head.  On  the  palms  are  observed  posteriorly  two  great  tubercles, 
of  which  the  inner  is  much  the  largest ;  there  are  others  at  the 
base  of  the  2d  and  5th,  and  of  the  conjoined  3d  and  4th  digits 
respectively ;  otherwise  the  palm  is  studded  with  minute  granu- 
lations. The  thumb  is  rudimentary,  bearing  a  small  flat  nail ; 
the  other  claws  are  of  ordinary  character  ;  3d  longest ;  4th  little 
leas ;  2d  shorter ;  5th  still  shorter.  The  hairiness  of  the  soles 
posteriorly  is  a  generic  character  in  comparison  with  Perognathus ; 
anteriorly  granular,  with  a  small  tubercle  at  the  base  of  each  digit, 
and  another  on  the  outer  side  of  the  metatarsus  a  little  way  up. 
The  small  size  of  the  hind  feet,  however,  is  one  of  the  most  obvious 
distinctions  from  (7.  Parvus.  The  longest  hind  foot  measured 
in  npward  of  twenty  cases  is  only  0.70  long,  or  barely  one-third 
of  the  length  of  head  and  body,  while  the  average  is  much  below 
this,  and  the  minimum  is  only  about  one-fourth  of  the  length  of 
the  head  and  body.  We  may  say  simply  that  the  foot  is  usually 
nearer  one-fourth  than  one-third  of  this  dimension.  Similarly  the 
shortness  of  the  tail  is  a  second  character.  In  a  large  series,  the 
Tertebrse  of  the  tail  average  just  exactly  as  long  as  the  head  and 
body  ;  in  no  case  does  the  tail  exceed  the  body  and  head  by  more 
than  0.25  of  an  inch,  and  this  length  is  only  exceptionally  reached. 
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Id  most  cases,  any  difference  which  may  be  ottserred  is  the  other 
way,  tlie  tail  being  if  anything  a  little  shorter  than  the  head  and 
body.  The  tail,  ns  in  otiier  species  of  this  genus  and  ot  PerognaSivM 
(except  P.  penicillalua)  is  closely,  but  not  very  thickly,  haired 
uniformly  throughout;  the  terminal  pencil  is  about  a  tenth  of 
an  inch  long. 

Tlie  pelage  is  extremely  fine,  soft,  and  glossy.  The  pictura  it 
tlie  same  as  in  other  species  of  this  genus  and  Perognathvtt 
namely,  colored  above  with  blended  light  and  dark  tints,  white 
ImIow,  with  a  clear,  single^eolor  stripe  along  the  sides.  The 
upi>er  parts  are  an  intimate  mixture  of  pale  yellowish-baff  with 
dark  brown  or  btackish  ;  the  hairs  arc  clear  lead-color  basally, 
then  buff-ringed,  then  most  of  them  dark-tipped.  The  resnlting 
tone  is  nearly  uniform  over  alt  the  upper  parts;  but  there  are 
liable  to  appear  whitish  or  tawny  touches  about  the  ears  and  eyet, 
and  an  appearance  of  a  dark  streak  along  the  side  of  the  head. 
The  fawn -colored  lateral  stripe  is  uninterrupted  from  nosetoheela; 
the  tint  is  rather  brighter  than  the  buff  of  the  upper  parts,  and 
pure,  being  not  mixed  with  any  dusky,  and  the  color  extending  to 
the  roots  of  theliairs.  The  entire  underparts,  including  the  whole 
fore  leg,  the  hind  feet,  and  inner  side  of  hind  leg  are  snowy  while, 
Ibe  baira  having  no  basal  color.  The  tail  Is  obscurely  hicolor;  i 
while  below,  and  not  very  sharply  colored  above  to  corresjwflii  | 
Willi  tbe  areas  of  the  body.  ] 

Very  young  specimens,  though  nearly  full  grown  and   sliowiug 
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■  pMTU,  B»lrd  (»nd  Pb*!  ?) . 
f  Oriettodipu*  parrui,  Peale,  U.  B.  Bxpl,  Expcd.  1848,  68,  "pi.  13,  f.  2." 

Oiebel,  Sang.  1855,  600  (compiled  from  Peate).  Gray,  P.  Z.  B.  1868, 

SOS  (compilation  of  doubtful  references). 
tPtngnatlmt  iOritetedJp^)  parvui.  And.  and  Bach.,  Q.  N.  A.  III.  18S4, 

S28  (copied  fVom  Peale). 
Pmoffnathu*  panui,  Baird,  M.  N.  A.  1857,  435  (based  on  a  specimen  from 

King's  R.,  Cal.,  doubtfully  referred  to  C.  parvus  of  Peale).   Baird,  P. 

R  R  Rep.  X.  ISse,  Willlamson'B  Route,  p.  83  (same  specimen}. 

Diagn.  Quite  like  C.Jlaaus;  tail  and  feet  longer.  Hind  foot 
0.10  or  more,  one-third  or  more  as  long  as  head  and  body.  Tail 
decidedly  longer  tban  bead  and  body — the  vertebre  about  2.50 
ioebes,  to  a  body  of  2.00. 

Bab.  United  States  west  of  the  Boeky  Mountains.  Cali- 
fornia, Utah  {and  ^Oregon,  Peale). 

Of  this  supposed  specie  I  have  but  a  single  specimen  additional 
lo  the  material  in  Prof.  Baird's  bauds  in  185T.  This  is  alcoholic,, 
in  good  preservation,  and  enables  me  to  give  the  •iimensions  with 
iceuracy. 

No.  9856,  Hub.  S.  I.  ?.  Fort  Tejou,  Cala.  J.  XarUus.  Nose  to 
eye  0.45,  to  ear  0.70,  to  occiput  0.90,  to  tail  2.00 ;  tail  vertebne 
LSO,  with  hairs  2.T5 ;  fore  foot  0.25 ;  bind  foot  0.70 ;  ear  abOTS 
notch,  0.35. 


804  PBOCEEDINOe  OF  THE  AOADSHT  OV 

A  epecimeti  fYom  Utah  (Ko.  439,  Mus.  S.  I.,  formerly  inclnde^l 
by  Baird  under  C.  fiavus)  sceroa  to  rather  belong  to  C.panut: 
the  bind  Teet  are  §till  longer — nearer  0.80  than  0-TO — and  the  tail 
at  least  ae  long  aa  in  No.  985G. 

As  well  aa  can  be  judged  from  the  insufficient  material  before 
me,  this  apecies  doea  not  differ  materially  in  color  from  P.ftavat; 
and  in  fact  the  only  diagnostic  cliaractcra  at  present  appreciable 
are  the  greater  length  of  the  hind  feet  and  tall.  There  ia,  howerer, 
a  decided  difference  in  theae  respects.  Further  material  will  be 
required  to  confirm  the  specific  distinctness  here  accorded,  or  to 
show  that  the  two  supposed  species  intergrade.  Leaving  this 
matter,  we  may  turn  to  the  history  of  the  species,  some  points  ol 
wbich  call  for  remarks. 

In  the  first  place,  it  is  not  certain  that  the  animal  called  panut 
by  Baird  in  1857,  and  by  myself  in  the  present  instance,  is  really 
the  C.  parvus  of  Peale.  Prof.  Baird  apoke  aomewbat  guardedly 
in  the  matter,  although  he  did  not  formally  query  his  citations, 
as  I  have  done,  and  I  find  myself  equally  in  doubt.  Nor  do  I 
see  how  the  point  ia  to  bo  determined.  For  Peale's  type,  having 
been  lost  or  mislaid,  is  not  at  hand  to  testify ;  and  Peale's  deBcri|b 
tion,  though  elnlwrately  detailed,  will  be  found  to  consist  entirely 
of  auperffeneric  characters,  shared  by  all  the  species  of  Perog- 
nathua  and  Cricefodipus,  excepting  the  phrase  "  color  above  sepit- 
brown,"  wbicli  ia  applicable  to  none  of  the  species  known  to  me. 
The  dimensions  assigned  agree  exactly  with  those  of  the  animtl 
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might  not  improbably  beloug  to  P.  penicillatuSj  though  he  pro- 
ceeded to  make  it  the  basis  of  his  P.  parvus.  It  is,  however, 
unqoestionably  a  Cricetodipus,  as  I  can  affirm  without  qualifica- 
tion from  inspection  of  the  skull,  which  clearly  shows  the  bulge 
of  Uie  mastoid  back  of  an  occipital  emargination  and  other  cranial 
chanustera  diagnostic  of  CricetodipuSj  to  say  nothing  of  the  hairy 
soles  and  unlobed  antitragus.  I  therefore  accept  the  species  as 
first  clearly  defined  by  Baird,  without  necessarily  involving  the 
question  by  including  the  doubtful  animal  of  Peale. 

As  already  suggested,  the  chances  are  that  Baird  was  right  in 

identifying  his  species  with   that  of  Peale,  so   that   the  name 

Griceiodipus  parvus  will  stand.     But  should  the  contrary  prove 

to  be  the  case,  and  Cricetodipus^  Peale,  1848,  he  conclusively 

ihown  to  be  a  synonym  of  Ferognathus^  Maxim.,  1839,  a  new  name, 

gNieric  and  specific,  will  be  required  for  the  subject  of  the  present 

article.    The  name  Otognosis  would  be  appropriate,  in  allusion  to 

the  facility  with  which  the  species  may  be  distinguished  from 

those  of  Perognalhus  by  the  structure  of  the  ear.     The  present 

species  may  be  called  0.  longimembris^  as  the  length  of  the  hind 

lusbs  and  tail  is  its  specific  character   in   comparison  with  0. 

/sos. 

III.  OanuB  DIPODOMTS,  Oray. 

difdmft.  Gray,  Ann.  Mag.  Nat.  Hist.  vii.  1S40,  521,  type  D.  phillipu. 
Utemdna,  Wagnar,  Abh.  K.  Baiar.  Akad.  xxii.  1S45,  type  M.  haltieu*. 

A.  Generic  Characters. 

Chars,  (a.  cranial).  Skull  light,  thin,  papery,  depressed,  broad 
behind  with  swollen  curves,  tapering  in  front ;  rostrum  acuminate, 
prodoced  beyond  incisors ;  no  interorbital  constriction  ;  palate 
plane;  occipital  surface  deeply  emarginate.  Zygomata  straight, 
thread-like,  depressed  to  palatal  plane;  abutting  against  tym- 
panies. Anteorbital  foramina  represented  by  a  circular  perfora- 
tion of  the  front  of  the  mazillaries.  Large  excavated  lachrymals. 
Parietals  triangular ;  an  elongate  interparietal  embraced  between 
forks  of  occipital.  Squamosals  reduced  to  small  plates  bounding 
the  orbits  posteriorly ;  other  elements  of  the  temporal  bone  extra- 
ordinarily developed,  thin  and  bladdery,  their  sinuses  of  nearly  as 
great  capacity  as  the  cerebral  cavity ;  the  mastoids  especially 
enonnoas,  constituting  nearly  all  the  occipital  and  the  greater 
part  of  the  superior  (behind  the  parietals)  surfaces  of  the  skull ; 
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the  tympaiiicB  proportionally  inflated,  with  large  non-tabultr  oii- 
fice  of  ineatuB ;  the  petrosals  bullous,  their  apices  in  cootact  acrau 
the  median  line  below  the  hasisphenoid.  Tympanies,  maatoidi, 
and  parietHlB  entering  orbits.  Occipital  singularly  reduced  ud 
narrowed,  bent  into  three  planes  at  right  angles;  sapra-ocdpitil 
bifurcnte  to  inclose  an  interparietal ;  paroccipitals  narrow,  flang» 
like ;  baeioccipital  separated  by  a  continuous  Assure  from  petro- 
sals. Mandible  small,  stout,  with  a  very  slight  coronoid.  (6.  den- 
tal.) Superior  incisors  aulcate,  conuivent,  poiatiug  strongly  hub 
ward  ;  deeper  than  wide.  Molars  (J~|)  simple,  rootlesa.  (c.  ex- 
lernal.)  General  form  jerboa-like ;  hind  legs  very  long,  saltatoriaL 
Tail  rather  longer  than  head  and  body,  pen icillale.  Soles  densely 
furry.  Feet  with  1st  digit  rudimentary,  but  bearing  a  claw.  Eya 
large  and  full ;  and  ears  lai^e,  orbicular.  Snout  produced,  acnte, 
pilous  except  a  small  nasal  pad.  Whiskers  half  as  long  as  the 
whole  bod}'.  Upper  lip  not  clctl.  Cheek  pouches  ample.  Peliga 
long,  and  very  soft.  Piclura  of  body  and  tail  bicolor.  Size  of 
a  half-grown  rat  (Jfus  decumanun). 

The  skull  of  Dipodomya,  whether  taken  as  a  whole  or  cog. 

sidered  iu  several  of  its  details,  is  of  extraonlinsry  character! 

not  nearly  matched  outside  the  family  to  wbicli  it  belongs.  Mjnj  i 

of  its  features  are  shared,  to  a  greater  or  less  extent,  by  Perogno- 

thus:  but  the  unusual  characters  are  pushed   to  an  extremein  J 

Dipodomya.     The  foregoing  paragraphs  merely  indicate  the  a 

t  peculiarities;  the  skull  is  described  in  full  beyond.    ' 


NATURAL  80IEN0E8  OF  PHILADELPHIA.  307 

reduction  of  others,  the  relations  with  that  of  Oeomyidas  ai*e  both 
dose  and  clear ;  while  Ferognathus  constitutes,  in  many  respects, 
an  excellent  connecting  link.  Numerous  coincidences  could  be 
pointed  out,  showing  how  the  hint  afforded  by  the  presence  in 
theae  two  families  of  ample  external  cheek  pouches  is  borne  out 
in  more  easential  features,  notwithstanding  the  all  but  complete 
difference  in  general  outward  appearance. 

B.   Cranial  Characters  of  Dipodomys, 

As  in  other  cases,  it  will  be  found  most  convenient  to  consider 
the  skull  as  a  whole  first,  and  afterward  to  examine  its  individual 
bones.  An  immature  specimen  is  preferable  for  the  latter  purpose, 
though  many  or  most  of  the  sutures  persist  to  extreme  old  age. 

In  many  respects,  the  skull  of  Ferognathus  approaches  or  closely 
resembles  that  of  DipodomySj  but  the  family  peculiarities  reach 
their  extreme  development  only  in  the  latter.  Comparative  ex- 
pressions used  in  the  following  paragraphs  are  to  be  considered 
exclusive  of  Ferognathus^  unless  the  contrary  is  stated. 

The  skull  is  much  depressed ;  elongated  and  acuminate  in  front ; 
rery  broad  behind,  where  the  width  is  nearly  two-thirds  of  the 
total  length ;  and,  viewed  from  above,  presents  in  general  a  tri- 
iDgular  shape,  with  the  lateral  angles  completely  rounded  off,  and 
t  deep  emargination  in  the  middle  of  the  base.  Zygomatic  arches 
scarcely  come  into  this  view  at  all ;  the  width  of  the  skull  midway 
being  much  less  than  the  intermastoid  diameter.  The  outline  of 
the  zygomata  is  perfectly  straight ;  between  the  turgid  mastoid 
legion  and  the  expanded  plate-like  zygomatic  process  of  the  max- 
illary there  stretches  the  needle-like  molar,  depressed  to  the  level 
of  the  palate.  The  outline  of  the  orbits  is  a  quadrate  notch  between 
the  saliences  just  mentioned.  There  is  no  interorbital  constriction  ; 
were  it  not  for  the  laminar  zygomatic  expansion  of  the  maxillaries 
aod  tiie  bullous  mastoids,  the  space  between  the  orbits  would  be 
the  broadest  part  of  the  skull.  The  attenuate  acuminate  rostrum 
springs  directly  opposite  the  broad  zygomatic  part  of  the  max- 
illaries, and  extends  beyond  the  incisors ;  it  is  at  least  one-third 
of  the  total  length  of  the  skull.  The  postero-lateral  aspects  of 
the  skull  present  enormous  bulging  masses  rounded  and  somewhat 
ovate — the  extraordinarily  developed  mastoids.  The  same  swell- 
ings constitute  also  nearly  all  the  occipital  region,  the  median 
line  of  which  is  a  deep  emargination.    This  character  is  perhaps 
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unique;  notliinglikeit  is  seen  even  in  Perognalhua;  its  pecaliadtp 
ii  on  a  par  with  tbe  immense  rostral  development  in  a  vtlms  for 
example.  The  resulting  figure,  aa  one  author  has  aptly  remarked, 
bears  a  ludicrously  close  resemblance  to  the  buttocks  of  tlie  aqutt 
ting  human  figure,  tiie  mastoids  being  the  nates,  the  emarginatioa 
being  tlic  cleft  ttetween,  and  the  foramen  magnum  having  an  olv 
vioufi  BuggeBtiveness.  The  whole  surface  of  the  skull  is  smooUi, 
and  gently  convex  in  rLI  dii'cclionH.  There  are  no  lidges  or 
roughnesses ;  the  suturcK  persist  plainly  visible  in  adult  life ;  tnd 
all  the  bones  are  remarkably  thin  and  papery. 

Viewed  in  profile,  the  skull  shows  notable  festurea.  The  high- 
est point  is  over  the  orbits,  where  the  frontal  and  parietala  are 
Keen  to  be  swollen  ;  thence  the  superior  outline  sweeps  gently 
down  to  the  occiput,  and  iu  the  other  direction  proceeds  in  anearlj 
Btraiglit — if  anything  slightly  concave — line  to  the  tip  of  tin 
snout.  The  great  projection  of  the  nasals  beyond  the  intermtx- 
illarics  is  well  shown.  The  incisors  in  profile  nre  seen  to  com 
far  backward  as  well  as  downward.  The  palatal  outline  is  nearij 
straight,  and  declivous  from  before  backward.  Behind  the  pahtc 
a  small  pterygoid  hook  is  seen  ;  but  beyond  this  the  whole  ontliae 
is  the  inflated  portions  of  the  temporal  bone  hiding  everytbing 
else.  On  the  side  of  the  rostrum  midway,  there  is  a  lai^  cir- 
cular foramen,  low  down,  but  little  above  the  palatal  level ;  tbii 
is  the  orifice  corresponding  to  the  "  anteorbital"  foramen,  hen 
singularly  displaced.    From  its  fellow  of  the  opposite  side  it  ii 
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triftce  of  the  meatus  auditorius — ^a  simple  circular  opening  in  the 
NiUous  mass. 

Viewed  from  below,  the  general  contour  is  substantially  the 

ame  as  that  already  noted  from  above ;  but  many  special  parts 

JAim  attention.    So  great  is  the  backward  obliquity  of  the  inci- 

ors  that  their  faces  show  in  this  view  with  comparatively  little 

breahortening.    The  incisive  foramina  are  a  pair  of  contracted 

tilts  midway  between  the  incisors  and  molars.     The  palatal  surface 

n  advance  of  the  molars  is  much  compressed ;  that  between  these 

»eth  is  broader  and  quite  flat ;  its  width  posteriorly  is  little  less 

Jian  its  length :  it  contracts  somewhat  anteriorly,  where  it  is  marked 

bj  a  median  ridge  continuous  with  the  septum  between  the  incisive 

(oramina.     That  part  of  the  palate  constituted  by  the  palatal 

bones  is  marked  with  several  minute  foramina.    The  palate  ends 

behind  with  a  sharp  median  spur;  on   either  side  of  this  is  an 

CBargination,  and  external  to  this  a  large  fossa  perforated  with  two 

foiamina  anteriorly,  and  a  third  and   much   larger  one  behind. 

Bsyond  the  palatals  themselves,  the  walls  of  the  posterior  nares 

tie  continued  by  the  pterygoids,  which  are  small  and  hamulate, 

the  hook  abutting  against  the  petrosals.    Between  the  ends  of  the 

pteiygoids,  and  right  across  the  middle  line  of  the  skull,  the  apices 

of  the  petrosals  meet  each  other,  forming  a  bridge  beneath  the 

biiiephenoid.     The  posterior  parts  of   the  skull,  behind^  those 

ahetdy  considered,  are  almost  entirely  occupied   by  the  inflated 

denents  of  the  temporal  bone,  between  which  lies  the  reduced 

besioccipital ;  this  bone  is  narrowly  acuminate,  and  is  separated 

from  the  petrosals  for  its  whole  length  by  a  continuous  Assure, 

like  that  which,  on  the  other  side  of  the  petrosals,  separates  these 

bones  from  the  alisphenoid  and  squamosal.     The  foramen   mag- 

nam  appears  partly  in  this  view,  flanked  by  the  slight  condyles, 

ooUide  of  which  are  seen  the  small  distinct  flange-like  paroccipi- 

ttb. 

Tbe  posterior  view  of  the  skull  shows  little  but  the  inflated 
Dtstoids,  with  a  cleft  between,  mostly  occupied  by  the  large 
ibnmen  magnum,  around  which  the  contracted  occipital  bone 
ippears  as  little  more  than  the  rim  of  this  foramen. 

All  the  bones  of  the  skull,  as  well  as  those  of  the  top  already 
10  described,  are  thin  and  light ;  and  the  base  of  the  cranium  is 
remarkable  for  its  extensive  vacuities.  Not  only  are  the  petrosals 
separated  from  their  surrounding  by  great  Assures  on  either  side, 
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rendering  it  almost  necessary  to  their  stability  that  they  should 
abut  against  each  other  at  their  extremities ;  but  there  is  also  a 
singular  separation  of  the  alveolar  portion  of  the  maxillaries 
from  the  superincumbent  parts,  by  a  horizontal  fissure ;  so  that  the 
palate  appears  as  a  sort  of  bridge  between  the  fore  and  aft  parts 
of  the  skull.  Various  peculiarities  will  appear  more  clearly  from 
the  following  descriptions  of  individual  bones. 

The  complex  temporal  "bone"  will  be  first  considered,  since 
the  prime  peculiarities  of  the  skull  result  from  the  wholly  singular 
condition  of  hypertrophy  under  which  several  of  the  elements  of 
tliis  bone  exist.  Tlie  topography  of  tlie  parts,  and  the  connections 
of  the  bone  are  curiously  remodelled  as  a  consequence  of  the 
enormous  inflation  of  the  various  otic  elements,  and  correspondiug 
reduction  of  the  squamosal.  In  the  absence  of  investigations  into 
the  development  of  the  temporal  bone,  I  can  only  describe  it  as 
it  appears  in  the  adult  animal,  using  the  terms  "  mastoid,"  ^pe- 
trosal,'' and  "tympanic''  in  their  current  acceptation,  without 
reference  to  the  primitive  otic  elements.  Respecting  the  squamosal 
there  is  no  difficulty  ;  the  petrosal  appears  under  its  usual  con- 
dition of  a  bulla  ossea.  I  regard  as  "tympanic"  the  inflated 
vesicle  in  which  the  meatus  auditorius  is  pierced,  which  appears 
as  a  tubular  prolongation  of  the  bulla  in  the  nearest  allied  family, 
Geomyidie,  The  rest  of  the  inflation,  forming  the  greater  part  of 
the  occipital  surface  and  much  of  the  roof  of  the  cerebral  cavity, 
I  shall  simply  designate  as  "mastoid." 

The  two  temporal  bones  together  are  little  less  bulky  than  all 
the  rest  of  the  skull.  Excepting  the  reduced  squamosal,  all  the 
elements  are  subjected  to  extraordinary  inflation,  as  well  as  pe- 
ripheral enlargement;  they  appear  as  papery  vesicles,  light,  thin, 
and  smooth,  without  ridges  or  angles,  inclosing  extensive  antra, 
the  collective  capacitj'  of  which  is  scarcely  less  than  that  of  the 
whole  brain-cavity.  These  vaulted  walls  are  supported  by  delicate 
bony  arches  or  trabcculae  within,  and  imperfectly  partitioned  into 
several  cavities  by  thin  septa.  The  mastoid  constitutes  the  greater 
part  of  these  bulging  masses.  Its  backward  protuberance  occui)ies 
nearly  all  the  occipital  surface  of  the  skull  on  each  side,  the  occi- 
pital bone  being  reduced  to  a  narrow  margin  of  the  foramen 
magnum,  sunk  in  an  emargination  between  the  mastoid  and  its 
fellow.  On  the  top  of  the  skull  the  mastoid  similarly  expands, 
filling  the  whole  of  the  area  usually  occupied  by  the  squamosal. 
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snri  foniiing  the  greater  part  of  the  roof  of  the  brain-case.  Thus 
«e  have  the  curioas  circunutances  of  extensive  mastoideo-occi- 
pital  suture  on  top  of  the  skull,  and  still  more  prolonged  mas- 
toideo-fuirietal  suture — for  the  whole  of  the  longest  side  of  the 
right-angknl  parietal  articulates  with  the  mastoid  ;  while  so  great 
is  the  anterior  prolongation  of  this  same  bone,  that  a  small  part 
of  it  fairly  enters  the  orbit,  at  the  back  outer  comer  of  the  latter. 
This  exteufiive  line  of  sutures  with  squamosal,  parietal,  and  occi- 
pital lK>ne6  respectively  is  distinct  throughout;  but  the  boundaries 
of  the  mastoid  with  other  otic  elements  can  only  be  inferred  by 
certain  lini*s  of  impression  which  ap|)ear  to  mark  it  off  from  |h»* 
troaal  and  tympanic.  Another  |K>int  is  to  be  considere<l  here:  the 
flattened  and  entirely'  6n|)erior  portion  of  the  mastoid  (that  which 
lies  in  the  ordinary  site  of  a  squamosal )  is  incompletely  distin- 
guished from  the  occipital  |>ortion  of  the  same  bone  by  a  line  of 
impression  running  straight  across  from  the  margin  of  the  meatus 
ttoditoriuM  to  the  median  line  of  the  skull ;  and  this  mark  corre- 
sponds to  a  nearly  complete  bony  wall  within  the  bone,  which 
partitions  off  one  ninus  from  another.  This  may  be  hereafter 
found  to  indicate  the  respective  parts  which  certain  primitive  otic 
elements  take  in  the  formation  of  the  *^  mastoid.** 

The  |»etroHal,  i.f*.,  the  bulla  ossea,  is  less  peculiar  than  the  mas- 
toid :  it  is  not  mure  inflateii  than  in  very  many  mammals,  and  iH 
chiefly  remarkable  for  its  contact  with  its  fellow,  and  for  the  ex- 
tensive uninterrupted  fiHsures  which  separate  it  both  from  ba»i- 
oci*ipital  and  alisphenoid.  In  general  shape  it  is  conoidal,  mode- 
rately swollen,  with  the  a|)ex  of  the  cone  produced  and  curiously 
curveil  toward  the  UKnlian  line  of  the  skull,  where  it  meets  its 
felli>w,  fonuing  a  bony  bridge  beneath  the  basisphenoid.  The 
claw  of  the  haiuular  pter^'goid  rests  against  the  end  of  the  fietro- 
■al;  and  close  to  this  there  is  an  abutment  of  a  piece  of  the  sphe- 
noid ;  otherwise,  there  is  a  great  Assure  betwixt  it  and  the  sphe- 
noid. It  is  only  in  contact  with  occipital  elements  by  means  of 
the  flange-like  exoccipitals ;  the  whole  extent  of  the  basioccipital 
Ijemg  separatiti,  as  just  said,  by  a  large  fissure.  Posteriorly  it  is 
confluent  with  the  mastoid,  with  im|>erfect  indication  of  the  pre- 
cise line  of  union ;  exteriorly  it  is  continuous,  without  appreci- 
able indication  of  original  distinction,  with  the  special  inflation 
in  which  the  meatun  is  situated.  This  ])a|>ery  vestibule  I  presume 
to  Ijc  analogous  with  the  tubular  meatus  externus  in  Utomyidm 
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and  elsewhere ;  the  orifice  is  large,  subcircular,  and  simply  a  hob 
witliodt  raiseil  brim,  pierced  in  the  back  upper  corner  of  tlie  bulb. 
Anteriorly  the  tympnnic  bulges  so  far  as  to  form  part  of  the  orbit 
While  this  special  inflation  is  not  otherwise  diatinguiahed  from  the 
general  bulla  oasea  than  by  a  sliglit  constriction,  it  is  remarkably 
divided  ofi*,  above  and  behind,  from  the  mastoid,  by  »  strong  line 
of  impression,  of  which  I  shall  any  more  presently. 

Coiucidently  with  the  hypertrophy  of  these  otic  elements  of  tb« 
temporal,  the  squamosal  is  peculiarly  reduced  in  extent,  and 
pushed  into  the  orbit,  to  which  it  is  almost  entirely  restricted. 
It  is  simply  a  small  irregularly  shaped  plate  of  bone  lining  tbc 
hack  part  of  the  orbit,  with  a  alight  spur  Just  exceeding  the  orbi- 
tal brim  in  a  little  notch  bctnrceii  corners  of  the  frontal  and  pa- 
rictal  bones.  The  squamoaal  remaiua  long  discrete  from  all  iU 
surronndinga.  In  full-grown  though  youngish  animals  tlie  squt- 
mo-aphenoidal  auturca  may  lie  readily  traced — that  with  the  all> 
sphenoid  just  below  the  glenoid  cavity,  that  with  orbit o-sphenoid 
within  the  orbit.  The  zygomatic  process  of  the  aquamosal  is  of 
peculiar  character:  instead  of  a  slender  cnn-ed  spur  reaching 
nroiind  to  gmsp  the  malar,  there  is  a  short  abrupt  heel  appresMd 
against  the  tympanic,  and  to  the  roughened  face  of  this  heel  tin 
clubbed  end  of  the  needle-like  malar  is  afllxed.  The  relation  of 
the  ])nrts  is  such  that  the  zygoma  appears  to  articatate  bahiad 
witli  the  tympanic — it  actually  has  an  abutment  against  that  bose, 
irticuliition  v 
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seratiny.  Even  if  a  slender  spur  of  actual  squamosal  does  run 
out  into  the  tympano-mastoid  groove,  it  does  not  follow  that  the 
whole  of  the  fold  in  this  groove  is  squamosal;  and  certainly  the 
enlarged  extremity  of  this  ridge,  behind  the  meatus,  has  every  ap- 
peaienoe  of  an  ordinary  mastoid  process. 

Next  after  the  squamosal,  the  occipital  bone  suffers  most  from 
the  enlargement  of  the  otic  elements  ;  it  is  singularly  restricted 
in  extent,  and  presents  itself  in  unique  shape,  compressed  between 
tlie  swollen  mastoids.    All  the  lateral  occipital  suturation  is  with 
the  mastoid,  excepting  the  basioccipital.     The  occipital  lies  in 
Uixee  planes,  nearly  at  right  angles  with  each  other.    The  basi- 
oecipital  is  horizontal,  as  usual  upon  the  floor  of  the  skull;  the 
exoocipitals,  with  probably  part  of  the  supraoccipital,  are  perpen- 
dieolar,  behind ;  the  rest  of  the  supraoccipital  is  horizontal  again, 
on  top  of  the  skull.     The  basioccipital  is  wedge-shaped,  and  offers 
■Othing  veiy  peculiar,  excepting  its  entire  disconnection  from  the 
petrosals  between  which  it  lies ;  its  sphenoidal  articulation  is  just 
behind  the  joined  apices  of  the  petrosals.    Exoccipitals  appear  as 
a  pair  of  flaring  flange-like  processes,  just  outside  the  condyles, 
appressed  against  the  otic  capsules.     The  foramen  is  very  large, 
Mbeircnlar,  and  mostly  in  the  perpendicular  plane  of  the  bone. 
After  inclosing  this  orifice,  the  bone  rapidly  contracts  as  it  rises 
to  the  top  of  the  skull ;  this  part  is  marked  with  a  sharp  perpen- 
tieolar  median  ridge,  and  the  edges  of  the  bone  being  affected 
inooming  into  apposition  with  the  swelling  mastoids,  there  results 
1  pair  of  deep  narrow  fossae  upon  the  face  of  the  bone.    The  por- 
tion of  the  supraoccipital  which  mounts  the  top  of  the  skull  to 
there  lie  horizontal,  almost  immediately  forks  to  embrace  a  small 
shield-shaped  interparietal  bone  between  its  prongs.     The  ends 
of  these  prongs  touch  posterior  corners  of  the  parietals 

The  sphenoid  bone  is  of  ratlier  small  extent,  owing  to  the  situa- 
tion of  the  squamosals  in  the  orbit.  It  is  widely  fissured  fron^ 
tlie  petrosals.  The  alisphenoid  is  very  short;  its  termination 
may  be  seen  in  the  jagged  suture  with  the  squamosal ;  but  short  as 
it  is, it  only  misses  taking  part  in  the  mandibular  articulation,  since 
It  extends  to  the  margin  of  the  glenoid.  The  orbito-sphenoid  is 
comparatively  smaller  still,  the  place  it  occupies  in  Geomyidm 
for  instance  being  here  largely  occupied  by  the  squamosal. 
The  spheno-palatal  suture  may  be  traced  in  young  specimens 
with  a  zigzag  bat  still  in  general  transverse  course,  from  the  side 
21 
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bone.  Tho  coronoid  process  is  remarkably  small,  not  nearly  at- 
taining the  level  of  the  condyle,  at  the  root  of  whicb  it  appears  a* 
a  minute  Imckward  sloping  prickle-like  spur,  Tbe  condyloid 
ramus  itself  is  email,  compressed  and  oblique.  Tbe  principsl 
feature  of  the  bone  is  an  immense  flaring  lamina  which  arises  as  a 
verge  upon  the  back  part  of  the  lower  border  of  the  body  of  the 
bone,  and  Gxpsncls  obliquely  outward  and  upward,  with  a  peculiar 
twist.  This  plnte-Iikc  process  is  longer  than  the  condyloid  ramai 
itself,  and  ends  in  an  acute  point,  so  that  the  back  of  the  jav 
appears  two-pronged.  There  is  a  deep  pit  between  the  alveolaa 
and  the  root  of  the  coronoid  plate.  The  mental  foramen  is  con- 
spicuous upon  the  outside  of  the  jaw  close  to  the  incisors.  The 
small  size  and  lowncss  of  the  jaw  is  seen  in  the  peculiarly  retreat- 
ing tbin  of  the  species ;  and  it  is  pTol>iiWe,  especially  to  Judg* 
from  the  condition  o(  tbe  coronoid,  that  the  biting  power  is  cotn- 
paratively  slight. 

The  vertebral  formula  of  Dipodomys  ordii  is  given  by  Baird  w 
^  ccnical  (with  anchyloses  of  2d,  3d,  and  4th),  12  dorsal,  9  lumbar, 
4  sacrnl,  and  '2S  caudal,  =^60;  there  is  doubtless  an  individuil 
variability  of  several  of  the  caudal  segments.  There  are  five 
metacarpals  and  metatarsals,  though  the  inner  one  of  each  it 
reduced.  There  are  perfect  clavicles.  The  tibia  aud  fibula  ■» 
united  below. 

C.  Dental  Characters  of  Dipodomya. 
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uid  sobcircolar.  It  is  much  the  same  in  the  lower  jaw.  The 
erowns  show  simply  the  brim  of  enamel,  with  a  depressed  island 
of  dentine.  In  the  unworn  state,  however — such  as  may  be 
observed  in  specimens  with  the  milk  tooth  still  in  position — there 
are  eome  dedded  differences.  The  outer  border  of  the  two  anterior 
teeth  shows  a  deep  nick,  where  there  is  a  reentrant  fold  of  the 
e&Ainel ;  and  the  back  molar  has  a  similar  indentation  of  the  inner 
aide.  This  diminishes  regularly  with  the  continuous  growth  of 
the  inoisore,  until  the  crowns  are  ground  down  beyond  the  extent 
of  the  infolding,  when  it  ceases  to  appear  and  the  plain  elliptical 
form  of  the  crown  is  assumed. 

The  incisors  are  small  and  delicate,  in  both  jaws,  contrasting 
with  the  stout  scalpels  of  Oeomyidae.    The  supenor  pair  are  much 
eompressed,  being  narrower  than  deep,  and  strongly  curved.    Their 
free  is  marked  by  a  deep  median  groove,  and  the  outer  portion  is 
rabbeted  away,  so  that  the  groove  is  visible  in  a  profile  view.    The 
teeth  emerge  from  the  sockets  some  distance  apart,  separated  by 
SB  intervening  alveolar  plate,  but  they  are  convergent,  and  their 
tipi  are  in  close  contact.    The  under  incisors,  no  larger  than  the 
ipper  ones,  are  of  much  the  same  general  character,  but  are  not 
grooTed,  the  smooth  faces  being  simply  rounded  off.    Their  roots 
Mike  a  slight  protuberance  at  the  outside  of  the  base  of  the  con- 
dyloid ramus. 

D.  External  Characters  of  Dipodomys, 

The  general  configuration  of  this  animal  is  lithe  and  graceful, 
iodicating  agility  and  incessant  activity.  The  body  is  slender, 
the  neck  distinct;  the  head  large  with  tapering  muzzle;  the  eyes 
md  ears  are  prominent ;  the  fore  limbs  small  and  neat,  indicating 
predominance  of  prehensile  over  merely  gressorial  faculties ;  the 
hinder  limbs  are  of  great  size,  as  perfectly  saltatorial  as  those  of 
a  kangaroo  or  jerboa ;  and  the  tail  is  longer  than  the  body.  Xot- 
withttanding  the  saltatorial  nature  of  the  animal,  there  is  none  of 
that  preponderance  of  organization  of  the  hinder  parts  witnessed 
in  the  kangaroo,  with  its  massive  haunches  and  enormous  tail ;. 
the  whole  body  is  equally  slender,  the  leaping  power  being  mani- 
feeted  in  the  enlargement  of  the  hind  limbs  alone ;  the  tail,  too,  is. 
deader  throughout. 

The  head   is  distinguished  from  the  body  by  a  well-defined 
constriction.    The  broad  high  occipital  region  dips  sud- 
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denly  down  to  the  nape.    The  upper  corners  of  the  head,  npon 
which  the  ears  rest,  are  elevated  and  wide  apart;  the  top  of  the  head 
has  in  general  a  triangular  sha|)e,  tapering  from  each  ear  to  the 
snout  with  but  slight  swelling  in  the  orbital  region,  and  is  qaite 
flat  across,  with  the  most  gentle  longitudinal  curve  in  the  frontal 
i*egion,  and  nearly  straight  nasal  profile.    The  muzzle  is  acuminate, 
and  much  prmluced,  appearing  longer  still  in  consequence  of  the 
remarkably  small  retreating  chin.    The  muzzle  is  entirely  hairy, 
excepting  a  small  nasal  pad ;  this  shows  a  median  depression,  bat 
there  is  no  cleft  of  the  upper  lip,  the  whole  of  which  is  thickly 
clothed  with  stout  hairs,  that  form  a  dense  fringe  drooping  over 
and  concealing  the  superior  incisors.    The  lower  lip  is  thickened 
and  densely  hairy ;  and  there  is  also  a  hairy  commissure  of  the 
upper  lip  behind  the  superior  incisors,  so  that  these  teeth  are  shut 
out  of  the  true  (mucous-lined)  buccal  cavity.    For  the  rest,  the 
lips   seem  to  come  together  vertically  instead  of  horizontally, 
closing  the  oral  aperture  sideways,  though  of  course  the  buccal 
cavity  or  mouth  proper  shuts  as  in  ordinary  mammals.    All  this 
is  essentially  the  same  as  in  the  Geomyidse  ;  and  further,  as  in 
these  last,  there  is  a  great  pouch  on  each  side  of  the  head,  entirely 
disconnected  with  the  mouth,  formed  of  a  duplication  of  ordinary 
integument,  hairy  throughout.    These  sacs  will  admit  the  first 
joint  of  one's  little  finger;  they  run  the  whole  length  of  the  head, 
but  not  beyond  to  the  shoulder.    In  relative  capacity,  they  about 
equal  the  least  developed  pouches  of  Geomyidsd — those  of  G.  his- 
pidus  for  instance.    The  opening  is  crescentic;  the  inner  limb  of 
the  scmilune  being  the  skin  of  the  jaws,  while  the  outer  limb  is  a 
free  fold  or  border  arising  on  the  side  of  the  snout  half  way  between 
nostrils  and  incisors  and  a  little  back  of  both,  and  curving  loosely 
around  to  the  side  of  the  under  jaw  near  its  middle. 

The  whiskers  are  extremely  numerous,  and  some  of  them  are 
ver}^  long.  A  bunch  of  short  fine  ones  springs  from  the  extremity 
of  the  snout,  on  each  side,  b}'  insensible  lengthening  of  the  fringe 
of  liairs  that  clothe  the  upper  lip.  Others  grow  in  tlie  usual  site, 
and  the  longest  of  these  usiuiUy  exceed  half  the  total  length  of  the 
body.  There  are  other  long  slender  bristly  hairs  in  weak  clumps 
about  the  eyes  and  ears,  and  a  bunch  of  short  antrorse  bristles 
springs  from  the  chin.  The  eyes  are  large  and  prominent,  in  life 
remarkably  soft  and  expressive,  in  striking  contrast  to  the  little 
piggish  peepers  of  the  Geomyidet':  in  conseciiienee  of  the  production 
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of  the  muzzle,  they  are  situate  much  nearer  to  the  ears  than  to  the 
DOM,  and  rather  alK»ve  a  line  connecting  the  two.  The  earn, 
similarly,  are  large  and  ^' leafy,**  apiiearing  the  more  prominentl}* 
because  they  rest  u|)on  the  roost  protuberant  part  of  the  skull. 
When  presseil  out  flat,  the  auricle  is  nearly  orbicular.  In  the 
natural  state,  the  fore  border  is  largely  folded  over,  the  duplica- 
tion extending  from  the  extreme  root  to  the  highest  point  of  the 
ear,  and  reprt*st*nting  al)Out  one-third  of  the  width  of  the  ear.  This 
fold  causes  a  slight  |K>inting  of  the  ear.  The  posterior  l>order  is 
more  roundeil  than  the  anterior;  and  within  its  base  is  develo|)ed 
a  large  conspicuous  obtusely  angular  antitragus,  so  broad  that  its 
inner  edge  is  extensively  overlapi>ed  by  the  fold  of  the  anterior 
border  of  the  auricle.  A  fringe  of  lung  hairs  springing  from  the 
base  of  the  anterior  fold  is  directed  backwards  over  the  antitragus; 
otberwis4»  the  auricle  is  closely  and  completely  pilous  on  Itoth 
•ideK«  the  hairy  clothing  of  the  oi)en  part  of  the  concavity  being 
heavier  than  that  on  the  back  of  the  ear. 

The  fon*  Hmlis  are  shortened,  in  sacrifice  of  locomotive  ability 
to  increase  of  prehensile  faculty.  The  arm  and  forearm  an*  stout ; 
the  latter  tn|>erH  very  abruptly  and  contracts  to  a  delicate  wriHt 
and  very  uniall  hand.  Then*  are  four  perfect  digits,  and  a  rutli- 
mentary  thumb  :  the  longer  digits  rather  exceed,  even  excluding 
their  claws,  the  length  of  the  hand  pro|>er  (metacarpus) ;  the  'M 
mod  4th  are  approximately  e<|ual  in  length  and  longest ;  the  :2tl 
and  5th  are  successively  reduced  a  little  in  length  ;  the  1st  is  a 
mere  stump:  its  claw  a  knob;  the  other  claws  are  well  formed, 
slender,  compressed,  acute,  little  curve<l,  nearly  as  long  as  their 
res|>ective  digits.  The  back  of  the  whole  hand  is  pilous,  and 
longer  hairs  fringe  the  sides  of  the  digits  ;  but  the  palm  is  nake<l, 
minutely  tulN>rcular  throughout,  thene  numlierless  little  elevations 
fibowing  no  recognizalile  s|H*cial  distribution.  The  haml  ends 
behind  with  an  enormous  snKK>th  bulb,  a  little  to  the  inner  side, 
and  with  a  smaller  external  bulb,  likewise  smooth,  separate^l  from 
the  main  one  bv  a  hairv  isthmus. 

The  hinder  linilm  offer  the  op|>osite  degree  of  development 
While  the  fon*.  from  the  elbow  outward,  is  only  a  fourth  of  the 
total  length,  the  corresiKinding  measurement  of  the  hind  limb, 
that  is,  from  the  knee  outwanl,  is  thre«*-fifths  or  mon*  of  the  whole 
length,  and  the  hind  foot  alone  is  about  onc*-third  of  such  dimen- 
aion«    There  is  no  noticeable  bulkineas  of  the  haunches,  but  the 


880  PBOOKEDIKOB  OF  THZ  AOADEHT  OT 

li&ms  are  miiBsivc,  flatten ed-conoi<l&l,  suddenly  contracting  it  the 
lower  third,  where  the  cms  is  of  miicU  less  oklibre  tbsn  the  Toot. 
There  is  a  prominent  heel,  and  obvious  tendo  Achillis.  The 
metatarsus  is  subcylindrical,  widening  to  a  broad  foot  with  strong 
digits.  The  whole  foot  reminds  one  of  a  rabbit's ;  s  resemblance 
heightened  by  the  dense  furring  of  the  whole  sole,  exoeptmg  a 
small  calcaneal  tuberosity.  There  are  four  perfect  digits,  of 
which  the  3d  is  the  longest,  the  4th  and  2cl  are  sncoossiTely  a  littie 
shorter,  and  the  5th  is  much  shorter  still;  while  the  1st  is  a  men 
rudiment,  entirely  removed  from  the  rest,  nearly  half  way  np  Vu 
foot.  This  bears  a  stumpy  claw ;  tlie  other  claws,  though  small, 
are  well  formed,  stout  at  base,  compressed,  little  curved,  and  scute. 

The  tail  exceeds  the  head  and  body  in  length,  even  without  the 
penicillate  tuft  of  hairs  at  the  end,  which  projects  an  inch  or  more 
Itevond  the  vcrtebrte.  It  is  of  somewhat  quadrangular  shape,  tbt 
flattening  lieing  eapccislly  appreciable  on  the  under  side,  and  is  of 
ne.irly  uniform  calibre  throughout,  springing  directly  from  the 
hody  without  any  basal  enlargement,  and  hut  little  taper  at  the 
end.  It  is  closely  and  uniformly  clothed  with  rather  stifflib 
hairs  for  most  of  its  length,  the  hairs  gradually  lengthening  en 
the  further  half  into  the  well-formed  terminal  brush. 

Tlic  pelage  diflers  from  that  of  the  allied  genus  Perognathna 
its  soilness,  length,  and  fineness,  and  has  a  silky  gloss  in  life.  It 
also  tics  with  extreme  smoothness  on  the  colored  areas  of  the 
body ;  the  hairs  are  plumbeous  basally,  as  usual ;  on  the  while 
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▼ery  light  colored — a  pale  yellowish  cinnamon ;  others  approach 
mouse  color,  but  even  in  the  darkest  specimens  the  decided  ful- 
TOQs  shade  appears  at  least  upon  the  sides.    All  this  colored  por- 
tion is  plumbeous  beneath,  excepting  a  little  space  along  the 
middle  of  the  sides,  where  basally  white  hairs  have  the  tawny 
tips.    All  the  under  surface  of  the  animal  is  snow-white  to  the 
roots  of  the  hairs.    The  line  of  white  begins  on  the  side  of  the 
rnuzsle  and  runs  along  the  side  of  the  head,  including  the  pouch  ; 
the  entire  fore  limb  is  white ;  the  stripe  rises  a  little  on  the  side 
of  the  belly,  and  thence  runs  along  the  middle  of  the  outside  of 
the  bind  limb  from  the  knee  to  the  heel,  sending  a  sharp  white 
stripe  from  the  knee  across  the  haunches  to  the  root  of  the  tail. 
The  hind  foot  is  white,  with  a  dusky  stripe  along  the  sole.    The 
whiskers  are  partly  black,  partly  colorless  ;  their  conjoined  bases 
make  a  conspicuous  black  spot  on  each  side  of  the  muzzle.   There 
is  some  whitisbness  in  most  cases — sometimes  altogether  wanting 
— about  the  eye,  and  a  white  patch  just  back  of  the  ear.  The  front 
of  the  ear  is  sometimes  light.    The  tail  is  dusky-slaty,  or  sooty- 
brown,  or  even  blackish,  with  a  broad,  firm  white  stripe  on  each 
side  from  base  to  near  the  tip.    At  the  extreme  base,  the  white 
asnally  encircles  the  tail ;  at  the  other  end,  the  color  of  the  tuft  is 
sitogether  indeterminate ;  sometimes  the  white  lateral  stripes  give 
oat  before  reaching  the  end,  leaving  the  tip  entirely  dark ;  some- 
times the  white  extends  to  the  very  end  of  the  brush,  cutting  off 
the  dark  altogether ;  and  moreover,  the  white  may  encroach  upon 
the  under  side,  cutting  off  the  dark  from  more  than  half  the  tail ; 
oftener,  the  brush  is  mixed  dusky  and  white.    Thus  the  tail  may 
cad  either  white  or  dark,  or  a  mixture  of  both.    It  is  as  variable 
m  this  respect  as  the  tail  of  a  skunk.    The  eyes  are  lustrous 
black ;  the  nose  pad  and  palms  flesh  colored  ;  the  claws  pale. 

In  old  museum  specimens,  long  exposed  to  the  light,  the  above 
description  may  not  be  verifiable  as  regards  any  of  the  darker 
markings  and  shades  mentioned ;  for  all  the  colored  portions  of 
the  fur  finally  fade  to  a  dull,  pale  brownish-yellow,  or  even  dingy 
yellowish-white.  Under  such  circumstances,  even  the  rich  pur- 
plish chestnut  of  a  mink,  for  example,  ends  in  dingy  whitish. 

Having  thus  fully  exposed  the  general  characters  of  the  ani- 
mals of  this  genus,  it  remains  to  consider  the  mode  in  which  and 
extent  to  which  the  genus  has  become  differentiated  into  recog- 
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□izable  forms,  if  there  be  more  tbiui  one.  Tarions  speciet  htic 
been  proposed  and  recognized.  As  these  rest  mainly  apon  liu 
and  proportions,  these  poiota  will  he  first  discussed. 

The  following  tables  of  measurements  of  a  aeries  of  Zhpodonyi, 
fresh  and  alcoholic,  will  serve  to  show  whether  or  not  the  two  ipe- 
cies,  conmODlj  supposed  to  be  dietingnished  by  size  and  propo^ 
tions,  intergr^A  in  these  respects.  The  specimens  are  amtDged 
without  reference  to  locality,  according  to  the  chief  point  in  qnct. 
tion,  namely,  length  of  tail. 
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the  table  with  reference  to  absolute  length  of  tail-vertcbmo  (with 
irbich  absolute  length  of  feet  is  approximately  correspondent) 
ibow  complete  intermixture  of  localities.  Measurements  of  a 
hundred  or  a  thousand  specimens  would  of  course  only  tend  to 
place  these  facts  in  stronger  light.  It  may  be  safely  stated  as  a 
fict,  then,  that  differences  in  absolute  size,  either  of  the  body  or 
of  any  of  its  members,  are  not  available  for  distinction  of  two 
ipedes;  and  furthermore,  that  no  set  of  absolute  dimensions  is 
eorrdated  with  geographical  distribution. 

Nerertheless,  one  cannot  fail  to  be  struck,  in  examining  the 
ttble,  with  the  extraordinary  discrepancy  in  relative  length  of 
the  body  and  tail.  In  No.  4871,  for  example,  the  tail  (vei*tebr(e) 
ii  only  half  an  inch  longer  than  the  head  and  body  (4.50-5.00) ; 
that  IB  to  say,  it  is  but  one-ninth  of  the  head  and  body  length 
longer.  In  No.  2626  the  tail  is  two  and  three-quarter  inches 
koger  than  the  head  and  body  ;  that  is  to  say,  almost  ttvice  as 
loBg.  It  would  appear  improbable  that  such  unusual  difference 
M  this  should  not  signify  something  more  than  mere  individual 
Tiriability.  In  order  to  discover  whether  or  not  the  proportion- 
ite  (as  distinguished  from  absolute)  dimensions  of  body  and  tail 
■ay  not  lead  to  some  tangible  result,  the  following  table  is  con- 
itractedfin  which  the  same  specimens  are  arranged  geographically. 
It  i»  necessary  to  exclude  four  of  them  however  (Nos.  9478, 7349), 
from  unknown  localities,  together  with  the  two  respectively  marked 
^California"  and  "  Rocky  Mts.,"  as  I  have  reason  to  believe  that 
these  mdications  of  locality  are  not  reliable. 


Mea$urem€nt$. 


Bockj  Momataia  Begioa. 


Head 
and 


4.S5 

**       4A0 

ItvMntoo 4.50 

^•"•▼•IWj 4J0 

4.4S 


Tail 
V«rt. 


5.00 
5.35 
5.00 
5.75 


&29 


1.55 
150 
1.55 
1.55 


1.SS 


Coa«t  R^lon. 


Hiad    |i 
foot. 


Head 

and 

body. 


Capt.  St.  Laea*  . . .  9.50 

**  "  ...  3  50 

fi  tt  ^  f\ 

"  •*  ...  3.75 

Ft.  B«adlaf 3.35 

315 

I    MoBtcr«7 5  00 

Ft.  Tejon 4  25 

1        3.7b 


Tall 
V«rt. 


500 
6.25 
5  75 
.V75 
5.75 
5.«0 

«75 
7.W 
5.Ut 


Hiad 

foot. 


1.35 
1.4^) 
1.40 
1.40 
1.45 
l.«0 

1  et) 

1  70 
1  70 
151 


3%4  PKOOBXSINOS  OF  THE  AOADEMT  Off 

This  second  table,  as  far  as  it  goes,  leads  to  some  tangible  and 
practical  results.  More  specimeus  would  undonbtedly  modifj 
the  exact  figures,  but  would,  I  think,  only  confirm  the  genenl 
statement,  that  there  is  a  decided  difference  in  relative  length  of 
head  and  body  and  of  tail,  between  specimens  ftoo)  the  interior 
and  those  from  the  coast  region.  This  substantiates, in  eflfect,tbe 
broad  distinction  established  by  Baird  in  1857,  though  the  detail* 
given  by  ttiat  author  require  qualification.' 

In  tlie  animals  from  the  interior,  with  an  average  length  ot 
nearly  4.50  inches,  the  tail  is  scarcely  or  not  an  inch  longer  than 
the  body ;  that  is  to  say,  it  is  about  one-fourth  as  long  again  as 
the  head  and  body. 

In  the  coast  region  specimens,  with  an  average  length  of  less 
than  4  inches,  the  tail  is  about  two  inches  longer  than  the  bead 
and  body ;  that  is  to  say,  it  is  if  anything  more  than  half  as  long 
again  as  the  body. 

The  feet  do  not  present  any  very  tangible  characters.  We  And 
them  of  all  sizes  coupled  with  different  extremes  of  tail  length. 
Nevertheless  it  will  be  observed  that  the  Cape  St.  Lucas  specimeni 
alone  of  the  coast  aeries  present  small  feet,  under  1.50 ;  and  thst 
without  these,  the  coast  series  would  show  a  length  of  foot  of  1.60- 
1.70,  thus  correlated  with  the  greater  length  of  tail. 

To  these  data  may  be  added  some  others,  tending  to  substao. 
tiate  the  differentiation  of  the  forms  of  the  genus.  The  western 
animal  averages  smaller,  and  of  more  slender  build,  with  larger 
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ears,  and  longer  limbs,  and  especially  longer  tail.  It  is  darker  in 
color,  the  prevailing  tone  being  a  mouse-brown  overcast  with 
tawny  or  fulvous.  The  animal  from  the  interior  is  larger,  and 
noticeably  more  stoutly  built,  with  smaller  ears,  and  shorter  limbs, 
and  particularly  shorter  tail.  It  is  lighter  in  color,  the  prevailing 
tone  being  the  peculiar  tawny  or  fulvous  of  the  genus,  deepened 
somewhat  on  a  dorsal  area  with  mouse-brown. 

These  are  simply  observed  matters  of  fact,  not  open  to  question. 
Certain  differences  which  actually  exist,  as  well  as  the  insensible 
Uending  of  these  differences,  may  both  be  fairly  signalized  by  the 
fidlowing  formulae  of  nomenclature  and  description,  in  which  the 
▼arioas  names  which  have  been  proposed  are  relegated  to  their 
proper  place,  covering  diagnosis  of  typical  (t.  e.  extreme)  charac- 
lera,  and  indication  of  the  region  in  which  such  form  more  espe- 
cially prevails : — 

WfodoByi  phillipii,*  Gny. 

Difodomyi  phillippii,  Gray,  Rep.  Brit.  Assoc.  1841,  70 ;  Ann.  Mag.  N. 

H.  vii.  1841,  521.    Real  de  Monte,  Mex.    (Type  of  genus.) — Gray, 

Am.  Joam.  Sci.  xlii.  1842,  885.— Wagn.,  Suppl.  Schreb.  iii.  1843, 

295.— Le  C,  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  1858, 224.    (Sacramento 

Valley,  Cala.)— Qieb.,  Saug.  1855,  600.    (Compiled.)— Baird,  M.  N. 

A.  1857,  442.     (California,  etc.)— Coop,  and  Suck!.,  P.  R.  R.  Rep. 

xii.  1859,  Mamm.  pp.  100,  127. 
D6podomy%  philippic  Schinz.,  Syn.  Mamm.  il.  1845,  98.     (Compiled  from 

Gray.) 
Dipod&mifi  phiUippiii,  And.  and  Bach.,  Q.  N.  A.  iii.  1858,  187,  pi.  180. 

(From  Gray's  type.) 
Dipodomyi  phillipni^  Gray,  List.  Mamm.  ^r.  Mas.  1848,  120. — Gerr.,  Cat. 

Bones  Br.  Mus.  1862,  178.— Gray,  Proc.  Zool.  Soc.  1868,  200. 
Dipodomyi  phillippii^  Baird,  P.  R.  R.  Rep.  z.,  1859,  Williamson's  Route, 

Mamm.  p.  82. 
Maeroeolfu  hdlUeui,  Wagn.,  Abh.  E.  Baier.  Akad.  xzil.  1845,  819;  Arch. 

t  Naturg.  1846,  172.— Giebel,  Saug.  1855,  599.     (Compiled.) 
Dipodomyi  agilU^  Gamb.,  Proc.  Acad.  Nat.  Sci.  Phila.  iv.  1848,  77.     (Los 

Angeles.)- Le  C,  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  1858,  224.— A. 

and  B.,  Q.  N.  A.  iii.  1854,  889.     (Compiled).— Gieb.,  Saug.  1855, 

600.    (Compiled.)— 6d.,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  884  (San 

Diego)  ;  M.  N.  A.  1857,  414,  pi.  9,  f.  1.— Gray,  P.  Z.  S.  1868,  201. 
Dipodamyi  heermanni,  Le  C,  Proc.  Acad.   Nat.  Sd.  Phila.  1858,  224. 

(Sierra  Nevada.) 

'  ThiB  name  is  found  varioasly  spelled  by  authors,  as  well  as  by  Gray 
Umielf ;  but  if,  as  stated  by  Gray,  the  species  was  named  after  John  Phil- 
lips, the  rendition  here  adopted  appears  to  be  most  correct. 
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Dipodomyt  heermnnnii,  Bainl,  M,  N,  A.,  1857,  41S,     (Complied.) 
Dipedomyt  hemannii,  Gray,  P.  Z,  8. 1868,  201.    (Compiled.) 
Dipodomyt  wagnerW  Le  C,  Proc.  Acad.  Nat.  Sci.  PIiilA.  1858,  224.— Bd., 
M.  N.   A.  1837,  416.      (Compiled.)— Qnf,  P.   Z.   B.  1868,  201. 
(Compiled.) 

Hob.  Pacific  region  at  large,  fVom  Waaliiiigton  Territory  to 
Cai)e8t.  Lucas;  yevoda;  and  portions  of  Mexico  (Real  del  Monte, 
Phillips).  Specimens  examined  fVom  Fort  Walla-Walla,  Cape 
St.  Lucas,  and  numerous  localities  nearly  throughout  Upper  and 
Lower  California. 

Chars.  Small :  rather  under  tban  over  four  inches  in  length  of 
head  and  body,  with  slender  shape,  large  ears,  long  timbs,  and 
especially  long  tail.  Tail  vertebrte  %  inches  (more  or  less)  longer 
tliau  the  head  and  body,  bearing  a  proportion  of  about  (rather 
more  than  less)  1.50  to  l.OO.  Coloration  heavy:  upper  parts  rather 
dark  mouse-brown  or  even  dusky  in  general  tone,  lightened,  espe- 
cially on  the  sides,  with  the  peculiar  tawny  shade  of  the  genus. 

This  animal  served  as  the  type  of  the  genus,  described  by  Qray 
in  1840.  It  figures  in  various  treatises,  mainly  under  compilation. 
Audubon  gave  an  excellent  illustration,  taken  from  the  type  speci- 
men. Macrocolua  hallicua  of  Wagner,  described  soon  afterward, 
is,  as  suggested  by  both  (Jray  ond  Baird,  undoubtedly  the  same 
animal,  though  no  mention  is  made  of  the  pouches.  Some  other 
unquestionable  synonyms  are  cited  above. 
Stpodomyi  phillipd  oidi,  Woodh. 
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extension  not  precisely  known.  Specimens  examined  from  the 
Yellowstone,  Powder,  Niobrara,  Platte,  and  Arkansaw  Rivers; 
from  yarioos  localities  in  Texas,  and  nearlj'  throughout  New 
Mexico  and  Arizona;  from  Sonora,  Durango,  and  Coahuila,  Mexico. 

Chars.  Larger :  rather  over  than  under  4  inches  in  length  of 
head  an<j^  body,  with  (comparatively)  stout  shape,  small  ears, 
short  limbs,  and  short  tail.  Tail  vertebrae  one  inch  (more  or  less) 
l<mger  than  the  head  and  body,  bearing  a  proportion  of  about 
(rather  less  than  more)  1.25  to  1.00.  Coloration  light ;  upper  parts 
nearly  uniform  tawny-brown  of  the  shade  peculiar  to  the  genus, 
darkened  a  little  with  mouse-brown  on  a  dorsal  area. 

This  form  of  the  genus  appears  to  have  been  first  noted  by  Dr. 
Woodhouse,  in  1853,  all  the  other  names  being  referable  to  the 
other.  His  specimens  were  from  El  Paso.  The  known  limits  of 
its  dispersion  were  enlarged  in  1857  to  include  the  region  of  the 
Platte;  while  specimens  still  more  recently  examined  show  that 
it  extends  northward  to  the  Yellowstone  at  least,  further  east  in 
Dakota,  Nebraska,  and  Kansas  than  was  formerly  supposed,  and 
eren  reaches  to  Arkansas,  where  specimens  were  lately  procured 
at  Fort  Cobb. 
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JCLT  6. 

The  Freeident,  Dr.  RnsoBiNBEiiOEa,  in  the  chair. 
Thirteen  members  present.  « 

A  paper  entitled  "  Descriptions  of  new  Species  of  American  Land 

and  Fresh-water  Shells,"  by  Jas.  Lewis,  M.D^  was  presented  for 

publication. 

On  Ortkosia  ferrugineoides. — The  Sooretary  read  the  followtug 
communication  trova  A.  R.  Gbote  : — 

Mr.  Morrison  gives  the  synonymy  of  Orlhona  ferrugineoxitt 
on  page  66  of  the  Proceedings  of  the  Academy  of  Natural  Science* 
of  Phihidelphio,  I  think  quite  incorrectly.  Whether  bicolorago, 
Guen.,  is  this  same  species  or  not  seems  doubtAil.  On  the  other 
band,  apitrcata^  Walk.,  is  founded  on  blackish  specimens.  In  the 
British  Museum,  the  ordinary  ferrugineoides  was  determined  u 
bicolorago;  hence  in  earlier  papers  I  have  spoken  of  the  speciei 
under  this  name.  If  they  arc  the  same,  then  bicolorago  has  priority 
for  the  species.  A  name  proposed  for  a  variety  cannot  obtain 
against  a  name  proposed  for  a  species.  The  most  important 
reference,  that  of  the  species  to  its  proper  genns,  is  Incorrectly 
omitted  by  Mr.  Morrison.  Orlhona  ralla  is,  also,  incorrectly 
made  synonymous.  0.  ralla  is  a  smaller  species  with  pellucid 
yellowish,  unclouded  hind  wings.  The  t.  p.  line  is  shaded  and 
dentate  in  ralla,  dotted  in  ferrugineoides.  The  subterminal  line 
;ntetl  by  distinct  interspacea!  spots  in  ralln  ;  in  its  ally  it 
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July  13. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Eighteen  membera  present. 

A  paper  entitled  '*  Fasti  Ornithologite  Redivivi,  No.  1,  Bar- 
tram's  Travels,"  by  Elliott  Coues,  M.D.,  was  presented  for  pub- 
lication. 

Pelms  of  Hadrosaurus. — Prof.  B.  Waterhouse  Hawkins  re- 
ferred to  his  remarks  of  last  summer  regarding  the  position  of 
the  so-called  clavicles  of  Hadrosaurus.  Having  drawn  a  figure 
of  the  skeleton,  he  explained  the  impossibility  of  disposing  of 
those  bones  in  the  position  of  clavicles.  A  comparison  of  the 
I  skeleton  of  Hadrosaurus  with  that  of  the  Ostrich  was  made,  and 
the  conclusion  drawn  that  the  ischiatic  position  assigned  to  the 
bones  in  question  in  the  restoration  made  for  the  Smithsonian 
lostitntion  was  unwarranted. 
y  Prof.  Cope  stated  that  he  had  lately  obtained  a  metatarsal  bone 
of  Laslaps  which  confirmed  the  views  of  Prof.  Hawkins  as  ex- 
pressed in  his  restoration  of  that  animal  made  during  his  engage- 
ment at  the  Central  Park,  New  York. 


July  20. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Nineteen  members  present. 

Papers  entitled  "Report  on  the  Reptiles  brought  by  Prof. 
James  Orton  from  the  Middle  and  Upper  Amazon  and  Western 
Peru,"  by  Edw.  D.  Cope;  and  "Note  on  tlic  Ichthyology  of 
Lake  Titicaca,''  by  Edw.  D.  Cope,  were  presented  for  publication. 

Influence  of  Nutrition  on  Form. — Mr.  T.  Meehan  remarked 
that  tlie  influence  which  nutrition,  in  its  various  phases,  had  on 
the  forms  and  characters  of  plants  was  an  interesting  stud\' ;  and 
in  this  connection  he  had  placed  on  record  in  the  Proceedings  of 
the  Academy,  that  two  species  of  Euphorbia^  usually  prostrate, 
assumed  an  erect  growth  when  their  nutrition  was  interfered  with, 
by  an  JEcidium — a  small  fungoid  parasite.  He  had  now  to  offer 
a  similar  fact  in  connection  with  the  common  Purslane — Portulaca 
oleracea — one  of  the  most  prostrate  of  all  procumbent  plants, 
which,  under  similar  circumstances,  also  became  erect. 
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The  Dronera  an  an  Insect  Catcher. — Mr.  TllOHAS  AfEERAS 
rervrrctt  to  a  disciiHBioii  before  tlie  Acftdemy  recently  io  wbick  tbe 
question  occuri'ed,  wlietlicr  those  jilnntit  wbich  bad  contrivance 
for  catching  insects  made  any  nutritive  use  of  the  insects  so 
caugbt  It  lind  been  suggested  that  experiments  made  in  England 
with  plants  uniler  bell-glasses  and  free  from  insects,  were  quite  as 
liealtliy  as  those  wliicb  liad  bad  insects  regularly  applied  to  tliem, 
and  tills  was  argued  to  prove  tUat  the  plants  were  not  actually 
insect  catcra. 

In  a  recent  botanical  trip  to  New  Jersey,  lie  had  found  in 
Atlantic  County,  about  five  miles  from  Hammonton,  three  siwcies 
of  Drosern;  D.  Jiliformiii,  D.  hngi/nlia,  and  D.  rolundi/olia,  all 
groining  near  each  other  in  immense  quantity.  All  of  these  species 
had  innects  of  numerous  kinds  atlaclied  to  them.  Large  numlwn 
of  plants  bad  no  insects.  Tlic  species  with  the  largest  number  of 
plants  having  insects  on  them,  weie  in  the  order  as  above  named. 
The  insects  are  held  by  the  pin-like  glandular  hairs,  which  seem 
to  lean  in  from  all  sides  towards  the  insect — as  if,  firom  its 
struggles  to  escape,  drawn  in — and  thus  secui-ely  holding  it.  Tlie 
remains  of  the  insects  which  have  been  cangbt,  seem  to  continue 
nttaeheil  to  the  plant  for  a  long  time ;  and  thus  can  l>c  seen  which 
plant  has  had  the  benefit  of  insect  food — if  food  it  be.  No  ditfer- 
uncc,  however,  in  health  or  vigor  could  be  traced  between  tliose 
nhicii  had  h.id  insects  and  those  which  had  had  none.  Mr.  Ueehan 
did  not,  howevcF,  think  that  these  observations,  or  experiments 
founded  on  anything  they  suggested,  would  settle  the  question  of 
nutrition.  Among  ourselves  there  were  discussions  ns  to  whether 
|)co|>lc  were  healthier  as  vegetarians  oi'  flesh  eaters,  while  figures 
showed  little  dilfereuee,  if  any,  either  way.    A  plant  might  feed 

1  insects  when  it  could  get  them,  and  jet  be  no  healthier  tbsD 
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criticize  it  in  other  n'^|)0ct8,  ho  felt  l>oiin<l  to  protest  against  all  of 
that  i>ortion  relatin^r  to  the  Indiana  of  CoAta  Kica. 

Heretofore,  nc>thing  reliable  had  lieen  puMinhed  on  the  subject, 
because  nothiu);  was  known  with  certainty.  The  scanty  literature 
of  the  subject  has  been  based  rather  on  untrustworthy  re|)ortM 
than  on  |»ersonal  observations.  Mr.  G.  has  recently  complete<l  a 
ver^'  detailed  exploration  of  the  region  known  under  the  |>olitical 
name  of  Talamanca  in  (^osta  Kica«  and  has  devote<l  much  time  and 
care  to  the  subject  of  its  Indianology.  The  map  of  Bancroft  is 
worse  than  useless.  He  places  the  ^*  Talamancas**  in  the  northeast 
fiortion  of  the  Republic,  the  ^*  Hlanci>s**  in  the  c(*ntre,  exactly'  where 
the  150,0m)  of  the  Spanish  inhabitants  live,  ^^Orotinans**  along  the 
coant  of  the  (Jnlf  of  Nicoya,  the  **Valiertes"  and  •*  Ramus**  in 
Talamanca,  anil  the  ^Miuetares**  to  the  south  of  the  *^  Orotiilans.** 
The  ^(ffuatUHOH**  are  the  only  tril>e  that  is  place<l  with  even 
approximate  correctness.  The  **  Valientes"  live  in  the  Province  of 
Chiriqiii,  State  of  Panama,  the  ^^  Ramas**  belong  in  Nicaragua  at 
alH>ut  the  s|K>l  where  the  name  is  repeate<t  The  ^MMancoM,**  ho 
calle<l  from  Pico  Blanco,  a  mountain  in  their  country  (Talamanca), 
consist  of  thriH*  trilK>s  scattereil  over  southeastern  Costa  Rica. 
The  two  trilies  pla(*e<l  on  the  Pacific  coast  have  no  existenci*,  but 
•outh  of  where  thev  are  locate<l  bv  Mr.  Bancroft,  there  are  two 
semi-^Mvilized  trtlK*H,  the  Terrabas  an«l  the  lionicas  (or  Brunkas). 

The  ffUatusoH  are  implacably  hostile  to  civilize<l  men«  and  are 
nearly  nnknf»wn.  Popular  n^port  makes  them  partially  white,  an«l 
tbey  have  lM*en  said  to  l»e  desivmied  from  Knglish  buc<*aneerH.  It 
is  nc»t  im|K>sf»ible  that  they  may  haTe  a  slight  admixture  of  Spanish 
blooti,  deriv(*<l  from  the  inhabitants  of  the  town  of  Ksparza,  who 
were  once  driven  from  their  homcH  by  the  Knglish.  Even  this, 
lif>wever,  is  dtMibtfiil,  and  the  mont  reliable  und  cautious  olmervcrs 
wh«i  have  fMMietrated  the  country  or  who  have  seen  the  few  captives, 
taken  out  fri»m  time  to  time,  agree  that  they  are  pure  Indians  in 
every  reH|H*ct. 

The  BlancoH,  as  they  are  called  by  the  Spaniards,  l)elong  to  three 
di«tiiu*t  trilicH.  divider!  Uith  geographically  and  by  their  languages. 
Tbey  are  the  Bri-briH,  inhabiting  nearly  all  of  the  waterslieil  of  the 
Tiliri  or  Siesola  River,  the  (*alie<*ars,  living  on  the  Coen  River,  and 
•cattere<l  over  the  region  from  that  {Miint  to  the  frontien  of  civili- 
zation in  ro«ita  Rica,  and  the  Tiribis,  living  to  the  southeast  of  the 
Bri-brin,  on  the  Tilorio  River.  The  west  coast  Indians  are  the 
Terrabas,  an  t»ttnhfH9i  of  the  Tiribis,  and  who  still  retain  a  tradition 
of  their  emigrati«}n  from  the  ohl  home  of  their  trilie  to  the  more 
hfM|*itable  plains  of  Terrain,  and  the  Borucas,  who  occupy  a 
simple  Tillage,  and  who  se<*m  to  be  the  remains  of  the  original 
|H»pulation  of  this  region.  Thc^s**  west  coast  Indians  are  partially 
civilixetl.  live  under  the  municipal  an«l  ecclesiastical  control  of  a 
mis«iionary  priest,  and  nearly  all  s|>eak  Spanish.  Their  languages 
are  l»eiog  rapidly  comipt4Hl  by  S|mnish,and  arc  practically  under- 
going  the  process  of  replacement.     Some  of  the  Borucas  have 
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iilrcndy  forgotton  huir  to  count  in  tUeir  ova  language,  and  nse 
only  the  Spanish  numerals. 

On  the  other  hand,  the  i>eopte  of  the  Atlantic  slope,  [irotected 
by  their  nearly  intpenctrable  country,  and  their  active  hostility  to 
the  Spanish  race,  have  retained  thcii-  languages  in  much  greater 
purity,  and  their  customs  almost  unaltered  Trom  the  times  of  their 
ancestors.  Only  since  the  beginning  of  Air.  Gabb'a  exploration 
has  the  government  of  Costa  Rica  obtaine<l  a  political  foothold  ia 
the  countrj'.  The  hostility  against  the  Simniards  does  not  extend 
to  the  other  white  ratea.  English  speafcing  people  have  been 
trading  with  them  for  about  half  a  century.  Have  always  treated 
them  fairly,  and  ure  respected.  A  red  beard  is  the  best  passport 
in  the  country.  The  most  infiiieiitial  man  among  them  is  Mr.  John 
Lyon,  a  Baltimorean,  who  has  hoen  living  among  them  as  a  tnder 
for  the  last  eighteen  years,  and  is  more  respected  and  looked  up 
to  than  the  native  chiefs.  He  is  the  only  white  man  who  has  ever 
e»lablishe<l  himself  in  the  country,  and  the  exploration  owes  its 
(success  to  his  active  co-operation  and  sympathy. 

The  physical  characters  of  the  Indians  are  a  short  stature,  rather 
thick  set.  The  average  height  of  the  men  is  about  5  feet  4  inches, 
that  of  the  women  a  couple  of  inches  less.  Tall  men  are  extremely 
rare,  and  there  is  jirobably  not  a  j^crson  in  the  conntrv-  over  5  feet 
10  inches  in  height.  The  hair  of  the  head  is  coarse,  black,  and 
abundant,  while  it  is  almost  entirely  absent  on  all  other  parts  of 
the  |ierson.  Men  and  women  alike  are  accustomed  to  carryiug 
heavy  loads  resting  on  the  back  and  susi^ended  from  the  forehead 
by  a  strip  of  bark  cloth.  In  this  way  they  carry  with  e.-isc  from 
olt  to  ~h  ]H>unds  an  entire  day.  and  some  have  licen  known  to  carry 
.'i  arrobas  {125  pounds)  tea  or  a  dozen  miles  in  a  day  over  rough 
mountain  trails. 
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wear  necklaces.  Of  the  latter,  tl\e  women  wear  glass  beads,  while 
the  men  use  teeth  of  animals,  principally  the  canine  teeth  of  tigers. 
Mr.  Gabb  stated  that  he  had  submitted  to  the  American  Philo- 
sophical Society  a  detailed  report  of  his  observations  of  the  Costa 
Rica  Indians,  with  vocabularies  of  their  several  languages. 

Compressed  Peat, — Mr.  Roberts  called  attention  to  a  piece  of 
artificially  compressed  New  Jersey  peat,  prepared  at  the  People's 
Iron  Works,  Philadelphia,  by  Mr.  John  Cooper. 

The  peat  in  a  dry  brown  powder  was  fed  into  a  cylinder  and 
•objected  to  pressure  by  means  of  a  drop  hammer  weighing  1500 
ponnds,  falling  a  distance  of  11  inches.  The  result  was  a  compact 
mass  of  a  black  color,  having  a  conchoidal  fracture,  and  the  lustre 
of  bituminous  coal. 


July  27. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Thirteen  members  present. 

The  following  resolution  was  unanimously  adopted: — 

Besolved^  That  the  Academy  of  Natural  Sciences  of  Philadelphia 
cordially  invite  the  American  Association  for  the  Advancement  of 
Science  to  meet  in  Philadelphia  in  1876. 

Geo.  Milliken,  Jas.  B.  England,  and  Howard  A.  Kelly  were 
elected  members. 

Papers  entitled  "Report  on  the  Reptiles  brought  by  Prof. 
James  Orton  from  the  Middle  and  Upper  Amazon  and  Western 
Pern,"  by  E.  D.  Cope;  and  "Note  on  the  Icthyology  of  Lake 
Titicaca,"  by  E.  D.  Cope,  were  ordered  to  be  published  in  the 
Joamal. 

The  Committee  to  which  they  had  been  referred  recommended 
the  following  papers  to  be  published. 
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BT  lAHEB  LEWIS,  M.D. 

In  my  paper  on  tbe  Land  SLells  of  East  Tenneasee,  pnblwbed 
in  tbe  Amer.  Journ.  Conch,  vi.,  188,  may  be  found  some  remarb 
upon  certain  sfaella  treated  on  page  191  as  a  large  variety  ot  Helix 
Sayii.  Tbe  shells  upon  which  the  remarks  here  referred  to  were 
based,  were  mutilated  apecimens,  in  which  some  of  the  charac- 
teristics of  the  species  they  represented  were  not  clearly  attested. 
Since  tbe  publication  of  tbe  above-mentioned  paper  additiMil 
specimens  have  been  secured,  which  leave  nothing  to  be  inferred 
as  to  the  true  character  of  the  species  which  is  now  unhesitatingly 
presented  as  new. 
Mtiodoa  [EtlizJ  OhiULowelniia,  Ltwii. 

Shell  of  large  size,  umbilicated,  convex-depressed;  epidermit, 
pnle  russet,  scarcely  paler  below ;  whorls  itix  to  seven  with  ualDe^ 
ous  and  somewhat  coarse  stria: ;  suture  well  impressed;  peristome 
white,  well  developed  and  widely  refiecled,  with  n/ainl  rudineii- 
lary  tooth  indicated  near  the  umbilical  region  ;  parietal  wail  teith- 
out  any  indication  of  a  tooth;  in  other  particulars  the  shell  maj 
be  compared  with  the  species  hitherto  known  as  Helix  Sayii. 

Chilbowee  Mountain,  East  Tennessee,  1869. 

Tusquita  Bald  Mountain  (6600  feet  elevation),  East  Tenaesset. 
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to  high  elevations  on  the  mountains  in  east  Tennessee  and  western 
North  Carolina.  I  am  indebted  to  Miss  A.  E.  Law  for  all  the 
specimens  of  this  species  1  have  seen. 

ItmitM  ftMrra,  L«wif . 

Id  the  paper  quoted  above,  on  page  190,  mention  is  mnde  of  a 
shell  supposed  to  be  a  variety  of  Zonites  ligerus  of  W.  G.  Binney.* 
The  shells  when  first  brought  to  notice  were  supposed  to  be 
undescribed,  but  having  characters  which  belong  equally  to  de- 
misma  and  ligerus  (Binney)  it  was  treated  as  a  variety  of  ligerus^ 
though  the  name  acerra  was  suggested  as  applicable  if  new. 

I  am  induced  by  a  careful  study  of  this  form  to  regard  it  as 
having  quite  as  valid  a  claim  to  be  regarded  a  distinct  species  as 
demissus  has,  it  being  different  from  that  species  in  several  im 
portant  particulars  which,  so  far  as  I  have  traced  them,  seem  to 
be  constant.  The  notes  and  figures  given,  relative  to  this  species, 
render  a  formal  description  of  the  species  unnecessary. 

The  shell  has  a  cubic  capacity  more  than  four  times  that  of 
demissus^  being  less  pale,  usually  more  translucent,  and  the  opaque 
portions  have  a  decided  Canary-yellow  tint. 

This  shell  is  found  in  the  elevated  lands  in  east  Tennessee  and 
western  North  Carolina,  and  no  doubt  has  been  circulated  as 
demis8U8» 


Among  the  numerous  land  shells  collected  by  Miss  Law,  in 
Kdoz  and  Monroe  Counties,  Tennessee,  I  found  a  few  specimens 
of  a  Zonites  very  like  Anthony's  cerinoidea  with  this  difference — 
the  shells  have  two  internal  lamellar  teeth,  in  some  cases  arising 
obliquely  within  the  aperture  and  pointing  outwardly^  differing 
somewhat  in  form  from  the  teeth  of  gularis.  The  question  arises, 
is  cerinoidea  dimorphic  as  to  the  presence  or  absence  of  the  internal 
teeth  ?  I  have  numerous  examples  showing  that  the  internal  teeth 
of  gularis  are  by  no  means  constant.  If  the  shells  I  here  com- 
pare to  cerinoidea  are  really  a  variet}'  of  that  species,  they  may  be 

*  I  speak  of  *'  Zonites  ligerus  of  W.  G.  Binney,''  because  I  am  aware  that 
there  are  traditions  respecting  the  species  now  generally  accepted  as  ligerus 
and  interUxtui^  which  call  for  a  different  nomenclature.  The  shells  now 
known  as  intertextus  are  the  traditional  *^  Ilelix  ligerd*^  of  Say ;  the  tradition 
nndoubtedly  having  its  origin  with  Mr.  Say,  who  surely  ought  to  have  the 
credit  of  knowing  his  own  species.  This  understanding  of  the  matter  makes 
it  qnite  easy  also  to  recognize  the  claims  of  Mr.  Lee  to  the  species  he 
described  as  Helix  Wardiana, 
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distinguislwHl  as  var.  cu»pidala.    If,  however,  tbey  abouM  finally 
be  coDBulcred  distinct,  the  name  may  be  retained  as  characterizing 
the  Bpccies. 
7ItriB»Utiilini«,  I*wi«,  Pim  23.  flg  T. 

Shell  veiy  much  depressed,  thin,  fragile,  translucent,  polished; 
tvhorls  three,  very  rapidly  expanded,  with  the  incrimental  lines 
quite  conspicuous  and  crossed  by  a  few  microscopic,  impressed, 
revolving  lines  -,  aperture  nearly  equal  to  half  the  area  of  the  bate 
of  the  shell,  very  oblique,  unsymmetricnlly-ovnte',  peristome  thin 
and  acute,  the  cohimellar  origin  arising  from  the  axis  of  the  shell ; 
axis  imperforate  ;  color  of  the  shell  amber-lirown. 

Transverse  diameter  0.68  inches  ^  17.3  mro.  Shorter  diameter 
i^  inches  =  II. 9  mm.     Elevation  .27  inches  ^  7.1  mm. 

Tusquita  Bald  Mountain,  at  an  elevation  of  6C00  feet.  Miss  A. 
E.  Law. 

A  single  s]>ecimen  of  this  interesting  species  is  all  that  is  at 
present  known.  It  ts  remarkable  for  the  entire  absence  of  eleva- 
tion of  the  apical  whorl  above  the  surrounding  whorls,  and  for  it* 
generally  depressed  and  laterally  expanded  fonn.  The  color  ol 
the  shell  is  very  like  that  usually  exhibited  by  translucent  speci- 
mens of  Helix  [Triodopsis]  palHata.  The  form  of  the  shell  forcibly 
reminds  one  of  the  marine  shells  usually  designated  Sigarelus  per- 
Kpecttous.  It  will  probably  be  found  on  several  of  the  mouatain 
peaks  of  cast  Tennessee  at  high  elevations. 
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Length  1.33  inches  =  34  mm.  Greatest  width  0.95  inches  =  24 
mm.  These  dimensions  are  subject  to  variation  of  an  extreme 
character. 

Ohio  Canal,  Columbus,  Ohio.     H.  M.  Moores.    (Fig.  6.) 

Michigan.     O.  M.  Dorman.    (Fig.  6.) 

Id  treating  Melantho,  there  seems  to  have  been  numerous 
instances  in  which  species  have  been  misunderstood.  3L  obesus 
has  been  confounded  with  shells  occurring  in  New  York  with 
which  apparently  it  has  only  very  remote  relations. 

In  my  most  recent  examinations  of  Melantho^  as  it  occurs  in  a 
limited  portion  of  the  Erie  Canal,  near  Mohawk,  N.  Y.,  I  detect 
three  species  associated,  each  constant  in  its  characters  without 
manifesting  any  tendency  to  hybridism.  A  fourth  species  may 
possibly  be  inferred  from  a  division  of  the  various  forms  I  have 
hitherto  regarded  as  varieties  of  integer. 

To  make  this  clear  to  the  reader,  I  have  thought  proper  to  offer 
i  series  of  figures  illustrating  the  characteristics  by  which  I  have 
made  a  division. 

The  prevailing  form  is  illustrated  by  Fig.  1  of  this  series.  It 
represents  a  shell,  the  whorls  of  which  arc  very  regularly  rounded 
without  any  tendency  to  assume  gibbous  forms.  The  opercle  of 
the  adult  shells  of  this  form  is  very  transverse  and  narrow,  resem- 
bling that  of  the  typical  ponderosus  of  the  Ohio  River.  The 
texture  of  the  shell  is  less  solid  than  the  gibbous  forms  exhibit, 
tod  the  epidermis  is  much  paler.  The  form  of  Melantho  is  here 
illustrated  by  a  specimen  more  slender  in  its  proportion  than  a 
typical  shell  should  be. 

The  gibbous  forms,  as  may  be  inferred  from  what  has  been 
written  above,  are  more  solid  in  their  texture  and  have  a  darker 
epidermis.  They  are  usually  also  more  regularly  smooth^  though 
gibbons.  I  have  selected  three  examples  as  illustrations  of  the 
features  this  form  of  Melantho  displays.  Fig.  2  may  be  regarded 
as  approximating  the  least  gibbous  phase,  and  would  probably''  be 
regarded  as  one  of  the  shouldered  S])ecimens  of  which  DeKay 
wrote.  Fig.  3  is  a  form  which  W.  G.  Binney  confounds  with  obesus^ 
ih>m  which  it  is  sufficiently  distinct  not  to  require  further  notice 
at  this  time.  Fig.  4  is  an  extreme  form  in  which  the  aberrant 
tendencies  of  this  race  of  mollusks  has  been  exaggerated  by 
abnormal  conditions.  These  and  many  other  forms  in  my  collec- 
tion, all  part  of  one  series,  go  far  to  show  that  it  is  unsafe  to 
attempt  to  decide  the  limits  of  species  from  a  few  specimens. 
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FASTI  OBinTHOLOaUB  BEBITITI— HO.  I.    BABTBAVB  'TBATZU.' 


"  Com*  BqiiBr«  me  (hia  by  points  of  aompnu— appl}  th*  ml*  of  thm." 
William  Bartkah,  naturalist,  son  of  John  Bartrara,  bot&oist, 
travelled  extensively  in  tbo  Garolinas,  Georgia,  and  Florida,  durlag 
the  latter  part  of  tlie  XVlIIth  ci-ntnry,  and  wrote  and  cansed  to 
be  printed  a  book  in  which  hie  jonrnoys  were  traced,  and  hto 
observations  recorded.  Which  book  is  entitled  as  follows,  to  wit: 
"  Travels  |  through  |  North  &  South  Carolina,  |  Georgia,  |  East 
&  West  Florida,  |  the  Cherokee  Country,  the  e^ctensive  |  Territo- 
ries of  tlieMuscogulges,  [  or  Creek  Confederacy,  and  the  I  Country 
oftheChactaws;  |  containing  |  an  account  ofthe  soil  and  natural  | 
productions  of  those  regions,  toge- 1  ther  with  observations  on 
the  I  manners  of  the  Indians.  ]  Embellished  with  copper-platc& 

I I  liy  William  Bartram.  |  Philadelphia:  |  printed  by  James 

&  Johnson,  |  M,DCC,XCI." — 1  vol.,  8vo.,  1  p.  1.,  pp.  i-xiciv,  1-522,  pIL 
Another  edition  of  which  work  was  issued  at  Dublin,  1793,  being 
a  reprint,  E.  and  O.F. ;  and  further  proof  of  the  appreciation  of 
the  autlior's  labors  was  given  in  the  translation  of  the  work  into 
Oerm»n,  and  its  publii;ation  in  that  language  at  Berlin,  in  1793, 
as  the  xth  vol.  of  the  Magasin  von  merkwiirdigen  neuen  Reiw- 
beschrcibungen,  &o. 


NATURAL  RGTEN0E8  OF  PHILADELPHIA.  339 

bad  been  mtich  subjected  to  the  scalpel  and  the  microscope — those 
mighty  props  of  the  theory  of  evojution,  which  now  threatens  a 
revolution  in  revelation. 

The  work  reflects  the  man ;  but  upon  its  general  merits,  or 
those  of  its  author,  there  is  no  excuse  for  dwelling.  The  point 
that  chiefly  concerns  us  at  present  is,  that  Bartram,  being  a  natu- 
ralist, was  necessarily  part  ornithologist.  In  point  of  fact,  his 
love  of  birds,  it  is  evident  in  his  writings,  was  second  only  to  that 
lore  of  plants  which  was  his  by  right  of  heritage  from  the  botanist, 
his  father;  and,  as  another  matter  of  fact,  his  book  is  discontinu- 
onsly  ornithological  throughout. 

The  book  would  be  called  rare  by  no  bibliographer,  but  neither 
is  it  very  common  now-a-days.  It  belongs  to  that  large  semi- 
scarce  class,  which  every  one  interested  in  the  subjects  treated 
knows  of,  but  which  most  persons  quote,  upon  occasion,  at  second 
hand,  until,  grown  wiser  by  experience  in  blundering,  the^'  feel 
the  force  of  the  scholar's  maxim,  ^^  always  verify  quotations!" 

The  uucommonness,  then,  of  the  book  has  doubtless  had  some 
ioflaence  upon  its  author's  rather  depauperate  ornithological 
laurels.  Then  again,  some  of  his  good  s^ed  (as  we  shall  see  in  the 
sequel)  fell  where  the  fowls  (one  in  particular  that  might  be  men- 
tioned) came  and  ate  it.  Once  more,  and  worst  of  all,  there  hangs 
about  Bartram  the  unsavory  suspicion  of  a  dreadful  crime — for 
the  guilt  of  which  some  better  ornithologists  than  Linnaeus  have 
been  sent  to  unquotable  Coventry — I  mean  polynomialism.  So  it 
falls  ont,  that  Bartram,  qua  ornithologist,  has  not  been  appreciated. 

Bat  the  count  against  him  for  nearly  a  century  is  not  a  true 
bill ;  the  verdict  must  be,  if  not  reversed,  radically  modifled.  In 
brushing  some  of  the  dust  off  the  volume  of  travels,  as  far  as 
ornithology  is  concerned,  I  shall  take  occasion  to  prove  that 
icoording  to  the  articles  of  nomenclatural  war,  the  customs  and 
precedents  in  such  cases  established,  and  the  Rules  of  the  British 
Association,  Bartram  has  not  received  his  due.  That  is  to  say, 
if  we  owe  him  anything,  we  have  not  paid  him  enough ;  if  we  owe 
him  nothing,  we  have,  nevertheless,  given  him  some  tribute.  For 
we  have  let  him  doze  by  the  hearth-stone  of  nomenclature,  in  his 
polynomial  undress,  and  wakened  him  up  occasionally  when  we 
wanted  some  little  binomial  favor,  like  Vultur  atratus^  or  Corvus 
fioridanu9  or  C  carnivorus^  for  example.  This  is  justice,  neither 
to  him  nor  ourselves.    The  greatest  stickler  of  all  for  the  conven- 
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tioiinliticfl  of  nomcnclaturo  will  ndmit,  that  if  any  of  Bartram'i 
names  arc  nvailable,  so  are  all  of  liis  ideiitinablc  binomials.  No 
point  is  clearer  tlian  this ;  and  equally  indisputable  are  the  follow- 
ing propositions: — 

1.  Bartram  wrote  subsequent  to  1T6G. 

2.  He  was  effectually,  systematically,  and  on  principle  binomial, 
occasionally  lapsing.  JJul  if  his  exceptional  slips  are  to  count 
against  him,  tlicn  not  a  few  great  modern  omitliologista  must  also 
be  ruled  out ;  among  whom  may  be  instnuced  Schlcgel,  Bonaimrtc, 
Sunderall,  and  others,  in  whose  writings  arc  found  trinomial  names, 
the  three  terms  of  which  succeed  each  other  consecutively  witbont 
inter\-entinn  of  any  kind  of  punctuation  to  bring  about  even  a 
semblance  of  binomiahty. 

3.  Several  of  liartrain's  names  arc  in  current  usage,  unchil- 
lenged,  and  many  others  arc  among  ordinary  synonymatic  quota- 
tions. 

4.  In  1791,  Bartram  publiatied  a  descriplioe  catalogue  of  the, 
to  him  then  known.  Birds  of  the  Eastern  United  States,  21b  in 
number,  in  which  list  are  introduced  various  si)ecies  for  the  first 
time  named  binomially;  some  of  which  names  arc  already  in  use,u 
just  said,  but  more  of  which  have  been  ignored,  or  only  used  in 
attribution  to  later  writers,  especially  Wilson. 

It  is  not  expected  to  prove  Bartrara's  availability  to  the  8ati»- 
faction  of  everybody;  but  the  fact  that  he  must  be  either  ruled 
out  altogether,  or  fullj'  accepted,  is  demonstrably  indisputable. 


XATl'RAL  SCIENCES  OF   PillLADELPniA.  341 

practical  availability,  however,  for  iiomenclatural  |itir|>08eii,  is 
another  qiicdtioii,  to  Ih.*  ilecided  mninly  ii|K)ii  our  interpretation  of 
his  mimnmrv  of  215  hinU  aa  ^*a  mere  lirtt  of  names/*  or  an  a  bona 
Hiif  descriptive  catalogue. 

What  iti  a  dcHchption  ?  It  is  any  intelligibly  indicative  phrase. 
It  ma}'  Ih*  exteude^l  to  a  treatise,  or  l)e  comprisi*d  in  a  single  word. 
IHagiiosis  i»  condenseil  description,  to  exclusion  of  non-essential 
particulars.  Length  of  terms  is  obviously  no  criterion.  Defini- 
tion, diagnosis,  description,  are  prnctically  convertible  terms.  No 
one  can  fail  to  |>erceive  that  Hartrain  has  treated  every  one  of  his 
s|iecies  with  description,  diagnosis,  or  definition,  and  left  no  doubt 
of  his  meaning  in  the  majority  of  cases.  Kven  in  the  cases  of  his 
shortest  definitions,  it  is  only  by  shutting  our  e3'es,  with  a  tight 
•i|uecze  too,  that  we  can  fail  to  |K*rceive  that  names  such  as 
liartram  um*s,  are,  like  names  in  s^Micral,  originally,  the  essence 
of  dcMTiption.  And  in  any  event  the  ^^  mere  name**  theory  can 
only  l»e  urg«Hl  as  an  objection  to  a  part  of  Bartram*s  si)ccies,  some 
of  them  l»eing  descril)eil  at  length,  to  the  letter  as  well  as  in  the 
spirit  of  the  Lhw.  No  one  can  claim  that,  c.</.,  Bartram*s  nos.  105, 
or  374,  or  1^1,  are  not  ^*  describe<l,**  or  that  they  arc  precluded  from 
recognition.  l>ecausi'  they  occur  in  an  article  where  some  other 
sfiecies  may  not  be  describe<l.  Nor  is  there  any  essential  ditfer- 
eni-e  lK*tween  the  mode  of  treatment  of  these  s|>ecies,  and  of  no.  'J3 
for  instance,  where  Hart  ram  says  **  Fringilla  fusca,  the  large 
brown  white  throat  sparrow.**  Nor,  to  take  an  extreme  case,  ms 
no.  loo,  lia»*  any  one  any  iloubt  what  Bart  ram  meant  in  saying 
'•.*^turnus  stercorarius,  the  cow|ien  binl  ?*' 

For  thos4*  who  cling  to  the  ^*mere  name**  theory,  there  is  an 
argument  in  reser%'e.  .Vs  Dr.  Sclater  has  well  ol>serveil,  in  treating 
of  2o<»gi*ographical  areas,  the  distribution  of  a  s|M*cies  is  as  much 
one  of  its  attributes,  as  any  matter  of  form,  size*,  or  other  physical 
property.  Description,  of  course,  may  be  liased  u|K>n  any  quality 
that  |jertains  to  the  object.  Now  Bart  ram  prefaces  his  list  with 
m  set  of  formularize<l  descriptions  of  geographical  distribution, 
migration,  or  nidifieation,  which  he  has  causetl  to  Apply  severally 
and  imliviflualiy  to  every  one  of  his  s|>ecies/  by  the  use  of  certain 
perfectly   well    understot^l   t3*|»ography.     The   fact,  therefore,  is 

*  Cii'Tiiiini;  DO.  101,  where  no  sftterisk  sp|»esn,  by  rvidrnt  ovenighl  or 
It  pojcrapbiral  rrrur. 
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establi8he<),  tlint  liartram'a  birds  are  described  as  well  as  named. 
The  accuracy  and  pertinence  or  the  reverse,  of  bis  descriptions,  is 
immnterial  to  tlie  point  at  issue;  his  species  are  simply  to  be 
identified,  upon  the  principles  applied  and  by  the  means  employed, 
in  all  other  cases,  by  ornithological  experts. 

B.trtram's  method  of  nomenclature  only  remains  for  diacu«- 
sion ;  and  in  this  matter  much  miglit  be  said  pro  and  con.  The 
gist  of  the  case  is,  as  already  said,  that  he  is  systematically  bino- 
mial on  principle,  with  occasional  lapses,  which,  however,  do  not 
invalidate  his  system  any  more  than  the  similar  deviations  froin 
strict  binomiality  in  the  above-mentioned  cases  of  Schlegel  or 
Bonaparte.  It  is  not  to  the  point  to  argue  a  difference  in  intent  or 
meaning ase.rf. between  lionaparteandSchlegel'sXo^acuriitrWra 
rubrifasciata,  and  Bartram's  Loxia  rostro  forficato  ;  for  in  either 
case  the  trinomial  result  is  the  same.  In  fact,  in  such  caset,  it 
may  be  replied  with  greater  force,  that  through  ignomnce,  oveN 
sight,  or  for  other  reason  Bartram  simply  failed  to  give  a  name  at 
all ;  his  Loxia  rostro  forftcato,  for  instance,  being  described,  but 
not  named.  This  point  is  at  any  rate  as  well  taken  as  the  objec- 
tions to  Bartram's  binomiality  can  be-  As  to  the  form  of  bit 
nomcnclaturai  and  diagnostic  phrases,  it  may  be  observed,  thej 
arc  in  close  accord  with  the  uiistom  of  the  day,  "  Parus  cedrus, 
uropygio  flavo,  the  yellow  rump"  (no.  115)  is  thoroughly  en  rwjfr, 
and  to  claim  that  "  I*,  aureus  vertice  rubro,  the  yellow  red  pole" 
(no.  118)  is  any  ditferent,  for  want  of  the  comma,  would  l>e  to 
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Bartram's  List  is  here  reproduced,  verb,  lit,  punct,^  saving  only 
omission  of  certain  superfluous  subheads  of  his,  and  insertion  of 
numbers  whereby  cross-reference  with  the  commentary  which 
accompanies  is  facilitated.  To  ensure  accuracy,  the  press-proofs 
are  corrected  from  the  original,  not,  as  usual,  from  the  MS.  cop3\ 


[Bartram's  Descriptive  Catalogue  of  the  Birds  of  the  Eastern 
United  States.    (Trav.  N.  &  S.  Car.  &c.,  1791,*  pp.  2S8-296.'')] 

[p.  288.  ] 

Bbino  willing  to  contribute  my  mite  towards  illustrating  the 
subject  of  the  peregrination  of  the  tribes  of  birds  of  N.  America, 
I  aball  subjoin  a  nomenclature  of  the  birds  of  passage,  agreeable 
to  my  observation,  wheu  on  my  travels  from  New-England  to  New- 
Qrieans,  on  the  Missiippi,  and  point  of  Florida. 

Land  birds  which  are  seen  in  Pennsylvania,  Maryland,  Virginia, 
N.  and  S.  Carolina,  Georgia  and  Florida,  from  the  sea  coast  West- 
ward, to  the  Apalachian  mountains,  viz. 

♦  These  arrive  in  Penns3'lvania  in  the  spring  season  from  the 
South,  which  after  building  nests,  and  rearing  their  3'oung,  return 
again  southerly  in  the  autumn. 

[p.  289.  ] 

f  These  arrive  in  Pennsylvania  in  the  autumn,  from  the  North, 
where  they  continue  during  the  winter,  and  return  again  the  spring 
following,  I  suppose  to  breed  and  rear  their  young;  and  these 
kinds  continue  their  journies  as  far  South  as  Carolina  and  Florida. 

X  These  arrive  in  the  spring  in  Carolina  and  Florida  from  the 
south,  breed  and  rear  their  young,  and  return  south  again  at  the 
approach  of  winter,  but  never  reach  Pennsylvania  or  the  Northern 
States. 

II  These  are  natives  of  Carolina  and  Florida,  wliere  thej'  breed 
and  continue  the  year  round. 

^  These  breed  and  continue  the  year  round  in  Pennsylvania. 

I  The  Dublin  edition,  1793,  contains  numerous  mere  typographical  differ- 
ences, for  better  or  worse. 

'  The  pagination  of  the  work  is  erroneous,  in  Just  this  place,  the  number- 
ing of  pp.  289,  290,  being  repeated,  and  p.  294  being  numbered  ''492.*' 
Carious  trap  for  unwary  citators  at  second  hand  I 
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I.  f  Strix  nrcticus,  capite  levi  corpore  toto  niveo,  the  great  wbite 

owl, 
2   ^  Strix  pytliaiiles,  capite  aurito,  corporc  rufo,  the  great  homed 
owl, 

3.  f  Strix  lUiixitnus,  capite  aurito,  corpora  niveo,  tUe  great  horned 

white  owl. 

4.  ^  Strix  aculamator,  capite  levi,  corporegrisco,  the  whootiug  owl. 

5.  t  Strix  peregrinator,cnpite  aurito,  COrporeTeraicoIore,tUe8harp 

winged  owl. 

6.  ^  Strix  assio,  capite  aurito,  corpore  ferruginio,  the  little  screech 

owl. 

7.  II  Vultur  aura,  the  turkey-buzzard. 

8.  11  Vultur  sacra,  the  white  tailed  vulture. 

9.  II  Vultur  atratus,  black  vulture,  or  carrion  crow. 

[p.  290.] 

10.  ^  Falco  regalis,  the  great  grey  eagle. 

II.  ^  F.  leucocephalus,  the  bald  eagle. 
M.  *  F.  piscatorius,  the  fishing  eagle. 
13.  ^  F.  Aquilinus,  cauda  ferrug.  great  eagle  hawk. 


ComaLtntary  on  Ihe  fortyoias  LitL 

1.    NTCTEi  SITK.V, 

a.  Bubo  viiiotsi4srs, 

a.  BrBO  riKGiMANCS  Tar.  arcticc?,  Caasin,  ex  Strix  a 


KicU..  F.  B.  A-  iL 
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14.  ^  F.  g^llinarius,  the  hen  hawk. 

15.  ^  F.  pallarias,  the  chicken  hawk. 

16.  *  F.  columbariuB,  the  pidgeon  hawk. 

17.  ^  F.  niger,  the  black  hawk. 

18.  "^  F.  ranivorus,  the  marsh  hawk. 

19.  "^  F.  sparverius,  the  least  hawk  or  sparrow  hawk. 

80.  II  Falco  fbrcatus,  the  forked  tail  hawk,  or  kite. 

81.  II  F.  glaacus,  the  sharp  winged  hawk,  of  a  pale  sky-blue  colour, 

the  tip  of  the  wings  black. 

82.  II  F.  subcerulius,  the  sharp  winged  hawk,  of  a  dark  or  dusky 

blue  colour. 

83.  II  Fsitticus  Caroliniensis,  the  parrot  of  Carolina,  or  parrakeet. 


14, 15.  Neither  determinable.    May  be  young  of  No.  18,  or  some  other 
BuUOy  or  Aecipiter  eooperi, 

16.  Falco  columbariub. 

17.  Archibuteo  saxctijohannis.  (^A.  lagopus^  auct.  Amer.) 
IS.  Circus  hudsonius. 

19.  Falco  sparverius. 

90.  £lanoides  F0RFICATU8;  F.  fureatus,  Linn.,  1766;  F,  forflcatui, 
Liim.,1758;  Nauclerus  fureatus,  Vig. ;  Nauelerui  forficatui^  Ridgw.,  1874. 

SI.  Elanus  GLAUCUS  (Bartr.) !  The  description,  the  ascribed  habitat, 
together  with  the  note  of  form  and  habit  respecting  this  species  and  Nos. 
M,  28,  and  their  allocation  together  under  Milvu$,  leave  no  doubt  whatever 
of  Bsrtram*8  meaning.  This  then  is  the  bird  commonly  known  as  Elanui 
imenfM,  after  Temminck,  over  which  name  glaueu9  has  tenable  priority. 

9*  ICTiNiA  SUBCiERULEA  (Bartr.)  !  The  same  complete  identifica- 
tkMi  olitains  in  this  case  as  in  that  of  No.  21.  The  nomenclature  is  strictly 
hJBflmial,  the  description  accurate  as  far  as  it  goes,  the  habitat  correctly 
Sirea,  and  the  additional  evidence  irrefragable.  The  bird  is  that  subse- 
tiaatly  described  by  Wilson  as  Falco  missiisippiensis,  and  commonly 
known  is  Ictinia  miisisnppiennit,  which  specific  name  must  give  way  to 
Bartrun's. 

28.  Ck)HURU8  CAROLiHKNSis.    Further  account,  p.  801. 

[(•)  Bartram  ranges  the  next  three  species  under  a  separate  subhead, 
^*  MilTiia.  Kite  Hawk.*'  And  says  in  a  footnote :  *'  Kite  Hawks.  These 
are  cfaaiacterised  by  having  long  sharp  pointed  wings,  being  of  swift  flight, 
mtSJang  without  flapping  their  wings,  lean  light  bodies,  and  feeding  out  of 
tbdr  daws  on  the  wing,  as  they  gently  sail  round  and  round'' — a  very  good 
diignoiis  of  a  milvine  bird.] 

An 
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H.  *  CorvuB  camivorus,  tlie  raven. 

25.  II  C.  maritimuB,  the  great  sea-side  crow,  or  rook. 

26.  Tf  C.  frugivorus,  the  common  crow. 

27.  ^  C.  criBtatus,  s.  pica  glandaria,  the  blue  Jay. 

28.  ^  C.  Ploridanus,  pica  glandaria  minor,  the  little  Jay  of  Florida. 

29.  t  OracaU  quiscula,  the  purple  jackdaw  of  the  sea  coast. 

[p.  286  £>'<.] 

30.  •  Graoula  purpurea,  the  lesser  purple  jackdaw,  or  crow  black- 


31. 


bird. 
*  Cuculus  Caroliuieusis,  the  cuckoo  of  Carolina. 


24.  CoRvus  CARNIVORUB,  Bartr.  I  This  name  was  adopted  for  ibe 
American  raven  io  1858,  by  Prof  Baird,  whose  example  has  been  followed, 
without  quesUon  or  heBitaUon,  by  all  Bubeequent  American  writer*  who 
separate  it  from  0.  eorax.  Yet  it  la  a  bare  name,  unaccompanied  by  ertii 
ibe  semblance  of  a  description,  excepting;  that  implied  in  the  use  <^  the 
asterisk. 

25.  COBVua  MABITIMUS,  Bartr.  1— P.  omfragut,  Wils.  This  ii 
evidently  llic  fish  crow,  although  U  must  be  conceded  that  the  expreuion 
'great'  is  inapplicable.  In  marking  it  |,  Bartram  correctly  indicates  the 
restriction  of  its  ttabitat  in  comparison  with  that  of  the  Raven  or  nf  tlic 
Common  Crow. 

SO.  CoRVUS  FRUGIVORUS,  Bnrtr.  1— C   amtrieanut,  &.\xA.     Hmti) 
exactly  parallel  with  that  of  No.  94. 
fruahoTui,  the  common  crow."    To  be  consUiPnt,  authors  must  eilheree 
111  say  OoTvuf  cnrnivorai,  or  else  say  (Jorniit  fruijiT- 
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33.  |]  Picus  principalis,  the  greatest  crested  woodpecker,  having  a 
white  back. 

33.  *  P.  pileatus,  the  great  red  crested  black  woodpecker. 

34.  *■  P.  erythrocephalus,  red  headed  woodpecker. 

35.  "^  P.  auratus,  the  gold  winged  woodpecker. 

36.  T  P.  Carolinus,  the  red  bellied  woodpecker. 

37.  ^  P.  pubescens,  the  least  spotted  woodpecker. 

33.  ^  P.  villosus,  the  hairy,  speckled  and  crested  woodpecker. 

39.  ^  P.  Tarius,  yellow  bellied  woodpecker. 

40.  ^  Sitta  Europea,  gray  black  capped  nuthatch. 

41.  f  Sitta  varia,  ventre  rubro,  the  black  capped,  red  bellied  nut* 

hatch. 
43.  f  Certhia  rufa,  little  brown  variegated  creeper. 

43.  *  C.  pinus,  the  pine  creeper. 

44.  *  C.  picta,  blue  and  white  striped  or  pied  creeper. 

45.  *  Alcedo  alcyon,  the  great  crested  king^fisher. 

46.  *  Trochilus  colubris,  the  humming  bird. 

47.  *  Lanius  griscus,  the  little  grey  butcher-bird  of  Pennsylvania. 

48.  *  L.  garrulus,  the  little  black  capped  butcher-bird  of  Florida. 


98.  Campephilus  principalis. 

18.  HtIX>TOMU8  PILEATUS. 

H.  MELA27ERPE8ERTTHR0CBPHALUS. 

15.  COLAPTES  AURATUS. 

96.  CeNTURUS  CAR0LINU8. 


Bartram  has  all  his  Wood- 
peckers right,  under  prior  anil 
tenable    names ;     and    his    list 
y  includes  every  one  of  the  East- 


em  United  States,  excepting  P. 
querulus.  No.  32,  for  '*  white 
back**  read  **  white  beak.** 


87.  Picus  pubescens. 

88.  Picus  villosus. 

89.  Sphtbopicus  tarius. 

40.  Sitta  carolinensis. 

41.  Sitta  canadensis.  Here  is  obviously  the  origin  of  Wilson's  term, 
3.  taria. 

4S.  Certhia  RUFA  (Bartr. )  !  Nomenclature  binomial,  and  description 
ditgnoctio ;  the  name  should  stand  with  those  who  separate  the  bird  from 
tlis  European. 

48.  Dehdrobca  pinus  (Bartr.)  I  The  name  is  universally  attributed  to 
'Witoon,  but  we  here  see  its  original  source. 

41  Mhiotilta  varia.  '^Blue  and  white**  is  an  evident  slip  for  **  black 
and  white."  Here  and  in  other  cases  it  is  evident  that  Bartram  drew  up  his 
Hit  from  memory. 

45.   CKRTLE  ALCTOK. 

49.  Trochilus  colubris. 

47.  collurio  borealis  ? 

48.  collurio  ludovicianus. 
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49.  *  L.  tyrannus,  the  king  bird. 

50.  *  Muscitni>a  nunciola,  tbe  pewit,  or  black  cap  flycatcber. 

51.  *  M.  cristata,  the  great  crested  yellow  bellied  flycatcher. 

52.  *  M.  rai^tx,  the  leaser  pewit,  or  brown  and  greenisb  flycatcher. 

53.  *  M.  BiibTiridis,  the  little  olive  cold,  flycatcher. 

[p.  S90  M(.] 

54.  *  Muscicapa  cantatriz,  the  little  domestic  flycatcher  or  green 

wren. 

55.  •  M.  aylvicola,  the  little  red  eye'd  fiycatcber. 

56.  *  Coliimba  Carotin  iensis,  the  turtle  dove. 

57.  II  0.  passerin.i,  the  ground  dove. 

58.  t  C-  migratoria,  the  pigeon  of  passage  or  wild  pigeon. 
69.  *  Alauda  magna,  the  great  meadow  lark. 

eu.  t  A,  campeatris,  gutture  flavo,  the  sky  lark. 

61.  f  A.  migratoria,  corpore  toto  ferrugineo,  the  little  hrowo 

lark. 
S2.  **  Turdus  migratortus.  tbe  fieldfare  or  robin  redbreait. 

63.  *  T.  rufus,  the  great,  or  fox  colour^  thrush. 

64.  *  T.  potygloltos,  the  mocking  lurd. 

49.  TvHAintrs  cABOLncKXSis. 

50.  S-kTORXis  nrtccs.    JfEtmrajM  tM«eM«iaBantwii'i,noI,oi 
Wiisoo's. 

51.  MviiKCHTs  ousrrcs. 
53.  CoNTOPCS  TiREiie.    JTiMfiAip-i  rapiix  is  Bartramiao,  a 
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65.  *  T.  melodes,  the  wood  thrush. 

66.  *  T.  minimus,  vertice  aurio,  the  least  golden  crown  thrush. 

67.  *  Oriolus  Baltimore,  Baltimore  bird  or  hang  nest. 

68.  *  O.  spurius,  the  goldfinch  or  icterus  minor. 

69.  *  Merula  flammula,  sand-hill  redbird  of  Carolina. 

70.  *  M.  Marilandica,  the  summer  red  bird. 

71.  *  Oarrulus  australis,  the  yellow  breasted  chat. 

72.  *  Lucar  lividus,  apice  nigra,  the  cat  bird,  or  chicken  bird. 

73.  ^  Ampelis  garrulus,  crown  bird,  or  cedar  bird. 

74.  ^  Meleagris  Americanus,  the  wild  turkey. 

75.  ^  Tetrao  lagopus,  the  mountain  cock,  or  grous. 

65.  TuRDus  HUSTELINUS.     Another  case  of  Bartramian  origin  of  an 
ascribed  Wilsonianism. 

66.  Seiurus  auricapillus. 

67.  Icterus  Baltimore. 

68.  Icterus  spurius. 

69.  Not  recognized.    (Pyranga  rubra  ?) 

70.  Pyranga  uKSTIva. 

71.  IcTERiA  YiRENs  (L.,  1758). — I.  vtridts,  Auct.  See  p.  302,  for  further 
ioooont,  where  the  bird  is  called  Motacilla  trochilus, 

73.  LUCAR  CAROLiNENSis !  That  the  diagnostic  expression  **  apice 
sigia,**  is  a  slip  for  ^'yertice  nigra**  is  seen  on  reference  to  p.  299,  where 
foither  account  of  the  cat  bird  is  given.  Bartram^s  specific  name,  com- 
monly ascribed  to  Wilson,  is  antedated  by  the  Liunsean ;  but  his  curious 
generic  term  is  not  so  easily  disposed  of.  It  is  exactly  coequal  with  the 
nbieqaent  Felitox  of  Bonaparte,  and  Gakoseopies  of  Cabanis;  and,  for 
tbotewho  place  the  cat-bird  in  the  same  genus  with  the  mockiug-birds,  will 
be  conddered  also  equivalent  to  Mimus,  Boie.  What  is  to  be  done  in  this 
met  The  name  is  probably  meaningless,  and  in  fact,  looks  like  a  mis- 
print ;  but  if  all  barbarous  and  meaningless  names  are  to  be  excluded  on 
thae  scores,  the  revolution  in  nomenclature  would  be  very  great.  *  *  L  uea  r* ' 
is  00  worse  than  ^^Jotha^^^  which  some  years  since  occasioned  the  issue 
between  Prof.  E.  Forbes  and  Dr.  J.  E.  Gray.  Lucar  is  a  very  nice  point 
as  it  stands,  and  as  such  is  commended  to  the  consideration  of  ornithologists. 

73.  AicFELis  CEDRORUM.    Full  accouut^  p.  298. 

7i  Meleagris  AMERICANA  Bartr. !  The  wild  turkey  is  fully 
described  at  pp.  14,  83,  at  the  latter  under  the  name  of  M.  oeeidenialU. 
Bartram^s  name  is  among  the  current  quotations,  and  I  recently  adopted  it, 
subspedfically,  as  the  designation  of  the  Eastern  United  States  form,  as 
^stingnisbed  from  the  Mexican,  or  true  M,  gallopato^  Linn. 

75.  Undetermined.  No  Lagopus  nor  true  Tetrao  inhabits  Pennsylvania. 
Can  Bartram  have  intended  the  Cupidonia,  which  formerly  ranged  east- 
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76.  Y  T.  tympanus,  the  pheasant  of  Pennsylvania. 

77.  T[  T.  minor,  s.  coturnix,  the  quail  or  partridge. 

78.  ^  Loxia  cardinalis,  the  red  bird,  or  Virginia  nightingale. 

79.  t  L.  rostro  forficato,  the  cross  beak. 

80.  *  L.  cerulea,  the  blue  cross  beak. 

[p.  291.] 

81.  *  Emberiza  oryzivora,  (1)  the  rice  bird.* 

82.  I  E.  livida,  tlie  blue  or  slate  coloured  rice  bii-d. 

83.  *iE.  varia,  (2)  the  pied  rice  bird. 

84.  X  I^in^ria  ciris,  the  painted  finch,  or  nonpareil. 

85.  *  L.  cyanea,  the  blue  linnet. 

86.  %  Carduelus  Americanus,  the  goldfinch. 

87.  t  ^-  piwus,  the  lesser  goldfinch. 

88.  t  C.  pusilus,  the  least  finch. 

89.  *  Fringilla  erythrophthalma,  the  towhe  bird. 

90.  t  F'  purpurea,  the  purple  finch. 

91.  t  F.  canabina,  the  hemp  bird. 

92.  t  F.  rufa,  the  red,  or  fox-coloured  ground  or  hedge  sparrow. 

*  (1  2)  Are  generally  supposed  to  be  male  and  female  of  the  same  speeies 
(2;  or  the  pied  rice  bird  the  male,  and  (1)  or  the  yellow,  the  female. 


76.  Bon  AS  A  t:mbelt.u8. 

77.    OrTTX  VIROI2JIANA. 

78.  Cardixalis  viroiniantjs. 

79.  Loxia  Americana. 

80.  guiraca  cakrulea. 

81.  dolicnonyx  oryzivora,  9. 

83.  Undetermined  ;  nor  is  it  evident  why  this  is  interpolated  between  the 
two  sexes  of  DoUchonyx. 

83.  DoLiciiONYX  ORYZIVORA,  -^  .     Extended  account  given,  pp.  296-298. 

84.  CJyanospiza  ciris.     Further  account,  p.  299. 

85.  CvANOSPizA  cyanea.     Further  account  at  p.  299. 

86.  Chrysomitris  tristis.     • 

87.  Chrysomitris  PINUS  (Bartr. )  t    Name  commonly  ascribed  to  WW- 
son, 

88.  Undetermined.      (.I'giothns  linaria  V) 

89.    Piril.O  KKYTIIROPHTHALMUS. 
ilO.    CaRPOI)A<  Ufi  PURPUKEUS. 

M.  Undetermined. 

1»2.  Passeuella  ii.iaca. 
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*«3.  t  F.  fnscm,  llie  larj^e  brown  white  tliroat  Rpftirow 

1«4.  *  Pa4»er  donieHtictis  the  little  hoiine  H|mrrow  or  chippini;  binl. 

\*h.  •  P.  paluAtris.  tlie  roe<l  Hparrow. 

«••♦;,  •  p.  a^rreAtiii,  the  little  field  sparrow. 

97.  t  r.  uivalitf.  the  snow  bird. 

9S.  •  Calmndra  pratensis^  the  May  bird. 

99.  ^  Steruus  preiUtorius,  the  red  winged  sterling,  or  corn  thief. 

lOu.  •  %S.  stercorarius,  the  cow|>en  bird. 

101.  *  Motacilla  sialis^the  blue  bird.    (Rebicula  Americana,  Cat.) 

102.  *  M.  fluviatilis,  the  water  wagtail. 

103.  *  M.  doinestica  (reguluH  rufuH)  the  house  wren. 
1 01.  ^  •  M.  palustris,  (n»g.  minor)  the  marsh  wren. 

lo;».  *  M.  Caroliniana«  {rv^.  magnus)  the  great  wren  of  Carolina, 
the  iKxIy  of  a  dark  brown,  the  throat  and  breast  of  a  pale 
I'lay  colour. 

IOC.  *  Ile^ulus  griceus,  the  little  bluish  gre}*  wren. 

107.  t  K.  cri status,  the  golden  crown  wren. 

93.    Z«i.N<»THiriIll  Al.Hiroi.I.IK. 

M.  Sri7>:i.i.A  DOMESTK^A  (Usrtr.) !— /7.  mm*I(|/i«,  Auct.  In  his  Obti. 
Will  ,  Rp.  ftpfskf  of  KrimpIIn  douicfttica,  Bart.,  at  the  S.  $oriiilt\  hut  doe% 
not  silopt  it.  <»impl y  Im'Ciium*  hr  refern*d  the  hinl  to  FringiiUi^  in  which  genus 
tb^re  was  alreadv  a  Linnnmn  ihnne$tic*i, 

9%.  MKU>t*riZAP.\LUSTKISiBartr.jI  The  name  is  common] j  attributeil 
to  Wiliton. 

Wl.  SnzKij.A  ACJKESTIS  ( Bartr. >:—/?.  pMji7/«f,  Auct.  The  name  ha^ 
alrradr  t»ern  mentioned  in  thit  ccmnection  by  Bonaparte. 

97.  Ji'Nf «»  HTEMALis.    The  tame  term,  ni't'i^/  it  uted  by  Wilton. 

94    rndrtermined. 

99  A<*KL.icrK  rmKKii'KUt*.  Evidently  the  origin  of  Wilton*s  Sturnut 
/«rt(f<fforitif. 

100.  M«i|.oTiint*4  ATEn  (IkMld.). — M.  pteorU^  Gm.,  Auct.  So  far  at  I 
know.  Bartrmm  i*  tlnne  in  the  ute  of  tlie  h|iecific  name  tUrcorarius. 

10].    SlAMi  »lAl.lt  (L.). 

109.    SkU'KI  S  .HoVKBORACKN^tltt. 

I0:i  TR4>i.i>»i)TTt:H  DOMESTICA  (Bartr.)  '.—  Trog.aid^n.  Vleill.,  Auct. 
Wilton  tiMik  hi*  uamr  from  Bart  ram,  and  liouaparte  recugui7.et  its  source. 

ItM.  ri«Tt>Tni>Rrt  PALl'STHIS  (Bartr.)!  The  name  it  currently 
ascribrd  to  Wilton. 

105.  TiiKT<»TUt»Hri*  LrnoviriAiit>. 

106.  PoLli>mi.A  CJCHrLKA. 

107.  Knot  Lt't  tATRAPA. 
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[p.S 


S-] 


.  f  R.  cristatue  alter'  vertice  rubini  coloris,  the  ruby  crown 
wren.    (Q.  Edwards.) 

.  *  R.  percgrinua,  gutture  flaro,  the  olive  coloared  yellow 
throated  wren. 

.  *  Buticilla  Americana,  the  redstart. 

.  *  Luecinia,  B.  philoroela  Americana,  the  yellow  hooded  til- 
mouse. 

.  *'  Parua  cristatus,  bluish  grey  crested  titmouse. 

.  ^  P.  Buropeus,  the  black  cap  titmouse. 

.  *  P.  luteus,  the  summer  yellow  bird. 

.  •  P.  cedruB,  uropygio  flavo,  the  yellow  rump. 

.  *  P.  variuB,  various  coloured  little  finch  creeper. 

.  *  P.  peregrinuB,  little  chocolate  breast  titmouse. 

.  *  P.  aureus  verfcice  rubro,  the  yellow  red  pole. 

.  *  P.  aurio  vertice,  the  golden  crown  flycatcher. 

.  *  P.  viridiB  gutture  nigro,  the  green  black  thronted  fly- 
catcher. 

-  *  P.  alis  aureis,  the  golden  winged  flycatcher. 

;.  "■  P.  aureus  alia  ceruleia,  the  blue  winged  yellow  bird. 

,  *  P.  griccua  gutture  luteo,  the  yellow  throated  creeper, 

.  •  Hii'undo  pelasgia,  cauda  aculeata,  the  house  swallow. 

.  *  U.  purpurea,  the  great  purple  martin. 
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126.  *  n.  riparia  vertice  purpurea,  the  bank  martiu. 

127.  ♦  H.  cerdo,  the  chimney  swallow. 

128.  X  Caprimugus  lucifugus,  the  great  bat,  or  chuck  wills  widow. 

129.  *  C.  Americanus,  the  night  hawk  or  whip  poor  will. 

130.  II  Gnis  clamator,  vertice  papilloso,  corpore  niveo  rcmigibus 

nigris,  the  great  whooping  crane. 

Ip.  293.] 

131.  t  O.  pratensis,  corpore  cinereo,  vertice  papilloso^  the  great 

savanna  crane. 

132.  ^  Ardea  herodias,  the  great  bluish  grey  crested  heron. 

133.  *  A.  immaculata,  the  great  white  river  heron. 

134.  *  A.  alba  minor,  the  little  white  heron. 

135.  X  '^'  purpurea  cristata,  the  little  crested  purple  or  blue  heron. 

136.  *  A.  varra  cristata,  the  grey  white  crested  heron. 

137.  X  ^'  maculata  cristata,  the  speckled  crested  heron,  or  crab- 

catcher. 

138.  *  A.  mugitans,  the  marsh  bitem,  or  Indian  hen. 

139.  ♦  A.  clamator,  corpore  subceruleo,  the  quaw  bird,  or  frog- 

catcher. 

140.  X  -^^  subfusca  stillata,  the  little  brownish  spotted  bitern. 


196.  Cottle  riparia. 

127.  Ch^tura  pelaoica  bit. 

128.  Antrostohus  carolinensis.  Called  (7.  rufu$  at  p.  154,  where  dis- 
tinguished from  the  whippoorwill. 

129.  Antrostomus  vociferus,  plus  Chordeiles  popetue,  these  two 
species  being  confounded  by  Bartram,  as  by  bis  predecessors.  In  using  the 
tenn  amertcana,  Wilson  afterwards  restricted  it  to  the  Chordeiles, 

130.   OrUS  AMERICANA. 

181.  Onus  CANADENSIS.  Bartram^B  names  for  the  two  cranes  are  among 
their  current  synonyms ;  the  birds  are  well  described,  as  at  pp.  201,  220. 

182.  Ardea  hbrodias. 
188.  Herodias  eoretta. 

184.  Garzetta  candidisbim a.    Not  binomially  named. 

185.  Florida  CiERULEA.    Not  binomially  named. 

186.  Undetermined,  and  not  binomially  named. 

187.  Undetermined,  and  not  binomially  named. 

188.  BOTAURUS  MUQITANS  (Bartr. )  l—B.  UrUiginota,  Mont.  An  Ardea 
itellaris  tar,  minor,  Gm.,  has  been  quoted  by  some  for  this  bird,  but  no 
nch  term  occurs  in  Gmelin,  who  gives  the  American  bird  as  B.  Botaurus 
freti  hudioni,  after  Brisson  (p.  686). 

189.  Ntctiardba  orisea  (Bodd.).— J\r.  gardenia  Auct 
140.  Undetennhied,  and  not  binomially  named. 


Zbi  pKooEEDitras  of  the  acadeht  or 

141.  X  A.  violaccn,  the  ci'ested  blue  bitern,  (called  poor  Jobe.) 

142.  *  A.  viriscens,  the  green  bitern  or  poke. 

143.  *  A.  viriscens  minor,  tbe  lesser  green  bitern. 

144.  *  A.  parva,  tbe  least  brown  and  striped  bitern. 

145.  *  Platalea  ajaja,  the  spoonbill,  seen  as  far  North  as  AUta- 

malin  river  in  Georgia,    [a] 

146.  X  Tantalus  toculator,  the  wood  pelicane. 

147.  J  T.  albcr,  the  white  Spanish  curlew, 

148.  i  T.'  fusctie,  the  dusliy  and  white  Spanish  curlew. 

149.  II  T.  pictuB,  (fiphoualcyka  Indian)  the  crying  bird,  beautifolly 

epeckled. 

150.  II  T.  IchtUyophagus,  the  gannet,  perhaps  little  different  from 

tbe  Ibis. 

151.  II  Numenius,  alba  varia,  the  white  godwit. 

152.  ^  N.  pectore  rufo,  the  great  red  breasted  godwit 

[p.  894,  wrongly  marked  "492."] 

153.  1  N.  Americana,  the  greater  godwit. 

154.  ^  N.  fluvialis,  the  red  shank  or  pool  snipe. 

155.  ^  N.  inngnus  rufus,  the  great  sea  coast  curlew. 


141.  NrcTiAnoEA  viOLACBA. 
143.  BuTORiDEB  TinsecENS. 

143.  BuTOKiDES  r 

144.  Ardetta  exilis. 
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150.  *  N.  minor  cainpestrit,  the  lesser  field  curlew. 

15*.  ^  N.  cinereus,  the  sea  side  h^sser  curlew. 

15h.  *  Scolopax  Americans  nifs,  great  red  wocnlcock. 

15^1.  *  S.  minor  arrensis,  the  meadow  snifK. 

Uo.  *  Trinj^a  rufa«  the  reil  coot  footed  tring. 

lf*»l.      T.  cinerea,  gutture  albo^  the   white  throated  cootfoote^l 

trtuga. 

U)2.  *  T.  vertice  nigro,  black  cap  cootfooted  triuga. 

163.  ^  T.  maculata,  the  S|)Otted  triuga. 

Ifil.  ^  T.  griccus,  the  little  pond  sni|>e. 

165.  ^  T.  fusca,  tlie  little  brown  or  ash  coloure<l  |)Ool  snipe. 

160.  ^  T.  |>arva,  the  little  trings  of  the  sea  shore,  calleil  sand  birds. 

ir»7.  *  Morinella  Americana,  the  tumstone  or  dottrill. 

16S.  t  Cj-gnus  ferus,  the  wild  swan. 

1A1<.  t  Aiisi^r  Canadensis,  the  Canadian  goose. 

1T<».  t  A.  altis  ceruliis,  the  blue  wingeil  goose. 

1*1.  t  A.  fuiUMis  maculatus,  the  laughing  goose. 

172.  t  A.  branta,  cor|)ore  albo,  remigibus  nigris,  the  white  brant 

goose. 

173.  t  A.  branta  grisca  maculata,  the  great  particoloured  brant, 

or  grey  goose. 

IVJ  rmlMerminrd. 

I  *  7  r  n<l«'tfrniiD«d.  (  Tota  n  h»  »fmip*ilm*ttH9  f) 

1>  FiiiuniKi.A  MixoK.     (Not  biQcniiallj  Dsmed.) 

1*9  rnJrt«*nuin«^l. 

I'WI.  rri'letrniiiut'd.  (OrUlnly  no  Phslsrope.) 

Kl.  rntleU*niiine«l.  (Not  s  Pbalsrope.) 

10*i.  rn<l<*trnnine<l  (Not  a  PUalsrope. 

143.    THINri<i|IiK«  MArULAKIUf. 

K*4.  rndrtrniiinrd. 

ISV  Unt]rt4*rmiDetl. 

\M  Kai:rM:T»j»  PUMLi.rs  ;ifiM  Tri!coa  mucctilla. 

167.  STKKp«ii.A*i  I!«tkhi*ki:m.     Breeding  in  Penns. !    I  gueM  not. 

Wj.  BamiA  ( A.'«Aiir.N**iH. 

170.  Ax«r.R  c-.ii,Rri.CM  emi,  Linn.    Bsrtram  wss  witer  beri*  than  aome  of 
bit  ftuccetaort  ha\r  brrn. 

171      .\M>Ca  r.AMBKM. 
17?     (*IIB!i  HYPKKHitHEUil. 

173    Bra!<ta  bkh.m<-la. 


36S 
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174.  t  Anas  fera  torquata  major,  caput  «t  collum  viridi  Bplenden 
tie,  dorsum  grisco  fuscum,  pectore  rufescente  specQlun 
violacrum,  tbe  great  wild  duck,  called  duck  and  mallanl 

lib.  t  A.  nigra  maxima,  tbe  great  black  dnck. 

1T6.  t  A.  bucepbala,  the  bull-neck  and  buffaloe  bead. 

177.  t  A.  subcerulea,  the  blue  bill. 

178.  t  ^-  leucocepbala,  the  black  white  faced  duck. 

179.  f  A.  caudacuta,  the  aprig  tail  duck. 

180.  t  A.  rustica,  tbe  little  browu  and  white  duck. 

Ip.  895.} 
A.  principalie,  moculata,  the  various  coloured  duck,  bit 

neck  and  breast  as  tho'  oraamcntcd  with  chains  of  beads. 
A.  minor  picta,  tbe  little  black  and  white  duck  called  bat- 

terback. 
Anas  sponsa,  the  summer  duck. 
A.  discors,  the  blue  winged  teal. 
A.  migratoria,  tbe  least  green  winged  teal. 
A.  fistulosa,  whistling  duck. 
Mergus  major  pectore  rufo,  great  fishing  duck 
.  M.  cucuUatus,  tbe  round  crested  duck. 
Colymbus  migratorius,  the  eel  crow. 
C.  Floridanua,  tbe  great  black  cormorant  of  Florida,  havin 

a  red  beak. 


181. 

t 

182. 

t 

183. 

« 

184. 

t 

185. 

t 

186. 

* 

181. 

t 

188. 

t- 
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r.«l.     C.  colabriniM,  cmuda  clongata,  the  snake  bird  of  Florida. 

192.  ^  C.  musicu^  the  great  black  aiul  white  pied  diver  or  loon. 

193.  t  Colymbus  arcticud,  the  great  speckled  diver. 

194.  ^  C.  auritus  et  comutus,  the  little  eared  brown  dobekick. 
196.  ^  C  minor  fuscua,  the  little  crested  brown  dobekick. 
19r>.  I  Phaeaton  aethereus,  the  tropic  bint 

19T.  ^  I^rus  alber,  the  great  white  gull. 
19H.  ^  L.  griceus,  the  great  grey  gull. 

199.  ^  L.  alba  minor,  the  little  white  river  gull. 

200.  :  Onocratalus  Americanus,  the  American  sea  pelicane. 
iol.  '■   Petrella  pintada,  the  pintado  bird. 

2o2.  ^  Khynchops  niger,  the  shearwater  or  razor  bill. 

S03.  X  Pelicanus  aquilus,  the  frigat  or  roan  of  war  bird. 

2o4.  I  l\  sula«  the  booby. 

206.  X  Sterna  stolida,  the  sea  swallow,  or  noddy.  * 

[p.  296.] 

206.  ^  Charadrus  voi'iferus,  the  kildea  or  chattering  plover. 

207.  *  C  maculatus,  the  great  field  spotted  plover. 
20h.  *  v.  minor,  the  little  sea  side  ring  neckeil  plover. 

209.  *  llematopus  ostrealegus,  the  will  willet  or  oister  catcher. 
.^  •  —  - 

191.  Plotv^  ANniN«iA.     Describetl  very  fully  at  p.  183. 

192.  (*ol.YMllt'H  ? 

193.  Coi.YMiiro ? 

194.    FoDU  KI»H  COHNrTUH. 

195.   P«»i»i<  Kit* ? 

196     PlIAKTIION  AKTIIKRSrS  ? 

197.    LaUI»  AKOK.NT ATI'S? 

19<^.    LaKI'**  ARUK.NTAIUA  JaV.  ? 

199.  ('iiRiKcvw'trHAi.rH ?   Sterna ? 

200.  Pij.niAM'*  ?     There  It  nothing  to  show  which  tpedes  It 

meant.     Tbe  naiiie  i^  the  same  at  that  Audubon  tubtequently  gave  to  the 

white  pelican. 

201.    PRIMKM.ARIA  ? 

209.    KHY.\(-Ilf>l*«  .^lURA. 

203.  Ta<  iiYrr.TEft  A<{rii.i*t. 

204.  Hcf.A  rniBit. 

205.  A!(i»i'ii  ^ToLinc*. 

906.    iK4ilAl4TI«  ViMirCRA. 

207.    (*HARAI>RIU«  VtR<i|M(>Ufl  Or  SqUATAROLA  nRLVRTlCA. 

206.  AAitAUim  ^RMiPALMATA  or  JEq.  mkloda. 

209.   ilJLMATi»rC«i  rALUATUt. 
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210.  II  Fiilica  Ftorld&na,  the  great  blue  or  alate  coloared  coot  of 

Florida, 

211.  *  Rallus  VirgtnianuB,  the  soree  bird  or  little  brown  rail,  alw 

called  widgeon  in  Pennayl. 

212.  X  K-  aqtmticus  minor,  the  little  dark  blue  water  rail. 

213.  *  R.  riiAis  Americanna,  the  greater  brown  rail. 

214.  II  R.  major  aubcerulouB,  the  blue  or  alate  coloured  water  rail 

of  Florida. 

215.  *  Pliocnicopterus  ruber,  the  flamingo,  seen  about  the  point  of 

Florida,  rarely  as  far  N.  as  St.  Augustine,    [a] 


310.  FULICA  A 

311.  RaLLDS  VIItOIHIANTTS  Or  PORZANA  CABOLINA. 

313.  PORZANACABDLINA  adult? 

213.  Hallos  lonoibostbib  or  R.  elboaks. 

314.  OaIlinula  oalbataT  or  Pobpstrio  mabtinica? 

313.   PBCENlCOFTERns  R0BER. 

Summary. — Total,  215  epecies,  of  which  52  are  undetermined 
in  the  foregoing  commentary.  Of  the  163  recognized  species, 
many  are  here  given  new  specific  names,  the  binomial  ones  of 
which  are  to  bo  adopted  if  found  to  have  priority,  otherwise  to  be  ' 
entered  among  current  quotations  of  synonyms.  Of  the  lUMjr 
new  binomial  and  identified  names,  20  are  believed  to  have  pri- 
ority. Of  these  20,  5  are  already  in  general  employ,  on  Bartrao't 
luthority;  namely.  Nob.  9,  24,  28,  30,  li ;  and  5  Others  are  in 
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AUOCST  3. 

The  Presulent,  I>r.  Rubciibnbbroer,  in  the  chair. 
Seventeen  menibers  present. 

The  following  papers  were  presented  for  publication  : — 

**On  the  Hatrmchiaan«l  Reptilia  obtaine<1  during  the  Exploration 
of  Taiamanoa,  Costa  Kica,  by  \Vm.  M.  (Jabb."     By  Edw.  1>.  Coi>e. 

••On  the  Heptilia  obtainetl  by  Dr.  John  M.  Hransford,  U.  S.  N., 
during  the  survey  of  Nicaragua  of  1874."     By  Kdw.  1).  Cope. 

•* Studies  of  the  American  Falconidie."  B}'  Robt.  Ridgway. 
••No.  III.  Monograph  of  the  genus  Micrastur." 

••On  the  Foo<l  and  N  id  ideation  of  certain  North  American 
Binls.'     Bv  Th(»rna»  (t.  Oentrv. 

••On  the  occurrence  of  Uranium,  Silver,  Iron,  etc.,  in  the  Ter- 
tiary* Formation  of  Colorado  Territorv."     Bv  E.  L.  Berthoud. 

Oil  tht'  i"n'tntuutu»  lU'ih  of  the  (ialinieo, — Prof.  CopE  laid  on  the 
table  a  stitched  copy  of  Iuh  memoir  on  the  vertebrate  fauna  of  the 
cH'taiMMniH  |KTioil  in  the  west,  iH'ing  Vol.  II.  of  the  4to.  series  of 
Ilayden**^  K«*|N>rt8  of  the  C  S.  (teological  Survey  of  the  Territories. 

I'rof.  Cope  made  some  remarkh  on  a  paper  recently  published 
by  tliv  American  Philosophical  Society,  entitle<l  the  (ieological 
Relation^  of  the  Ltgnitic  0 roups  of  the  Cretaceous,  by  Prof.  John 
J.  StevvuHon.  While  he  regnrde<l  the  pa|>er  as  a  valuable  contri- 
bution to  the  literature  of  the  subject,  he  thought  that  some  asser- 
tions of  the  author  required  n(»tire.  Thus  his  remark  that  verte- 
brate life  is  tfN>  im|KTfi*ctly  preserved  to  be  ordinarily  of  much 
servii-e  alone  [in  fixing  geological  horizons]  could  not  he  con- 
curred ill  bv  ittnd«*ntH  of  the  extinct  veriebrata,  A  sitiiihir  state- 
ment  res|>ectiiig  fossil  remains  of  plant-life  is  the  following:  ••Such 
in  the  record  of  plant-lire— a  record  little  lietter  than  a  blank,  with 
here  and  there  a  fi-w  markings,  many  of  which  are  too  iiidi^itinct 
ti*  l«e  dt-ciplirred.'*  This  view  wouM  naturally  not  Ih*  acceptable 
to  »tudeiits  of  fotthil  plaiitN,  nor  could  it  in  the  nature  of  things 
W  true.  PlniitH  otfer  ttH>  many  tangible  structural  features  to  l>c 
worthletH  an  evitlence,  ami  the  only  remark  which  can  lie  Justly 
niailc  in  criticism  of  the  paleophytologists  is  that  they  have  not 
always  correlate<l  their  results  with  those  of  the  paleontologists. 
Thr  failure  to  insiht  on  the  tertiary  character  of  the  vegetation 
of  the  Fort  Cnion  Ih.hU  of  the  West,  would  have  rendered  less 
pr«>niinent  the  most  important  generalization  yet  derive<l  from  the 
stu«ly  of  that  hotizon,  viz.,  that  a  cretaceous  fauna  was  contem- 
|iorary  with  a  tertiary  flora. 
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Prof.  Cope  took  the  opportunity  of  correcliDg  a  miuppn 
sion  which  had  arisen  with  respect  to  the  age  of  the  Qaliiteo  i 
stoues  of  New  Mexico.  Prof.  Stevenson  remarks  that  "a  cs 
comparison  of  this  section,  as  given  by  Dr.  Hayden,  with  th 
tails  of  the  geology  along  Dr.  Newberry's  route  from  Sant; 
westward,  as  given  in  Ives'  report,  will,  I  think,  satisfy  every' 
that  Dr.  Hayden  has  by  some  oversight  inverted  the  order, 
that  the  Qalisteo  group  underlies  the  coal  group.  The  Gal 
group  is  unquestionably  the  Triassic,  as  abundantly  appears 
the  description  of  that  system  in  New  Mexico,  by  Newberry 
Leconte."  Prof.  Cope  had  studied  the  Qalisteo  sandstone 
on  Qalisteo  Creek  and  on  the  eastern  slope  of  the  Zandia  H 
tains.  In  both  localities  he  found  it  to  underlie  cretaceous  N 
without  the  intervention  of  a  coal  bed.  He  therefore  supp- 
it  to  be  above  the  coal,  as  stated  by  Dr.  Hayden,  and  a  men 
of  the  cretaceous  series,  differing  from  some  of  the  beds  onl 
its.  red  color.  Its  resemblance  to  the  Trias  he  believed  b 
accidental. 

The  death  of  Wm.  E.  Whitman  was  announced. 


AUQUBT  10. 
The  President,  Dr.  Busohenberoer,  in  the  chair. 
Nineteen  members  present. 

^PrcBJilent,  Pr.  Ruschenberoek,  in  the  chair, 
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Mr.  JoniPH  WiLLCOX  sUtefl  that  ho  had  observed  lately  the 
flight  of  grmasho|»|)erfl  in  Colorado.  On  a  cloudy  afternoon  the 
iosecte  were  on  the  wing,  high  in  the  air,  in  countless  multitudefi. 
A  |iarty  of  Noveral  iMrrnonH  were  riding  in  a  carriage  and  the  ques- 
taoo  of  probable  rain  was  dts€USAe<t.  Suddt*nly  the  grassho|>|K*r8, 
with  great  unanimity,  descende<t  to  the  ground,  the  scene  remind- 
ing one  of  a  furious  snow-storm.  In  two  or  three  minutes  no 
grasshopper  could  Ik*  seen  in  the  air,  and  in  a  short  time  it  com- 
meoi*ed  to  rain.  Soon  after  the  rain  ceased  to  fall,  the  insects 
took  flight  again,  but  in  the  course  of  half  an  hour,  without  any 
|Mirticular  indication  of  rain,  they  sud<lenly  plungeil  to  the  earth 
again.  S(N»n  after  this  it  rainetl  again.  This  process  was  re- 
l^eateit  three  times  on  that  afternoon,  and  each  descent  was  fol- 
lowed by  a  fall  of  rain. 

iifnesig  of  Ca*9\daria  striata^  Lam. — Mr.  Oabb  called  atten- 
tion to  A  series  of  s|>ecimens  illustrating  the  genesis  of  a  rei^nit 
s|iecif^  of  mollunk.  About  1S50,  Geo.  B.  Sowerby  descril>ed  a 
foAsil  IVuin  till*  Miocene  formation  of  Santo  Domingo,  under  the 
name  of  t'asttuiarid  Inrviyata^  which  differed  from  the  rei*ent  fonn 
L\  gtruita.  Lam,^  in  iHMng  a  much  more  solid  shell,  with  a  broa<ler 
ImmIv  wlnirl,  with  deci<led  varices,  more  expanded  outer  lip,  mark- 
e<lly  prixhu'ed  in  a  posterior  lateral  direction,  little  or  no  trace  of 
teeth  on  thi*  inner  lip,  and  with  a  |K>liHhed  surface,  or  nhowing  only 
olvsojetf  trai'es  of  striation  on  the  a<lult  shell.  The  youni;  H|)eci- 
mens,  however,  are  always  striate<l,  the  inner  lip  is  more  or  U*hs 
rrfnulnifd,  an<l  the  outer  lip  is  not  so  expandett  as  in  the  adult. 
On  roiii|>aring  adults  of  Imrngafa  and  «/ria/a,  no  concliolo^iHt 
woul«l  hi*Hitatc  for  a  moment  in  calling  them  distinct  KpecicH. 
Later,  a  form  wam  tleHi*ril>e<t  by  H.  J.  L.  (luppy  from  a  depo^^it  in 
Jamnioa.  of  the  Msnie  geological  age  as  the  Dominican  IhmU,  anti 
which  differs  in  the  adult  stage  from  the  Dominican  foN**tls  in 
having  the  juvenile  characters  |»erHistent ;  that  in  to  say,  the 
spire  is  higher,  the  not  very  strong  striation  covers  the  lK>dy 
whorl,  the  thinner  inner  lip  is  crenulate<1  throughout  itn  entire 
length,  the  outer  lip  is  less  expanded  and  the  three  varices  are  only 
vif»ible  externally  an  triHing  irregularities  of  the  lines  of  growth, 
although  they  show  internally  as  perfectly  formed  lips.  This 
form  wan  calb*^!  by  Mr.  Guppy  6*.  Mublatvigata^  but  in  1>$73,  Mr. 
Gabb  calle<l  attention  to  its  small  |>oints  of  difference  an<l  reilui^eil 
the  name  to  the  grade  of  a  syntimyn  of  Imrvifjata.^  Later,  Mr. 
Gabb  has  diM*overed,  in  the  Pliocene  de|^its  of  CoHta  Itica,  an- 
other Ahell,  in  which  the  progresHion  of  charactem  is  continue<l. 
The  Mpire  is  htill  higher,  the  lips  less  crenulat^nl,  the  varices 
suppressed,  the  surfafre  striation  more  marked,  and,  in  »hort,  the 
To^ta  Kica  shell  can  hanlly  even  be  calle<l  a  variety  of  f/.  Wrio/a, 
so  close  is  it  to  the  living  s|)ecies  ;  and  yet  the  connection  between 

« 
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it  and  tlio  Jamnica  form,  and  througli  tbnt  with  the  ] 
is  equally  perfecl.  In  short,  the  slielle  from  Costa 
'■  misaiiig  links"  bstivecn  two  well-m 
distincl  species. 

Galeodea  linlra,  Conrad  (Proc.  Phila.  Acad.  1852.  p.  190),  I 
the  Vioksbiirg  Eocene,  is  a  shell  of  nil  entirely  different  tyi>c,  a 
despite  the  opinion  of  that  author,  has  no  bearing  on  th«  pr»sn 
question.     It  ia  a  true  Cassidaria,  with  iinperfeci  varices,  n 
tuberculated. 

EXPLA.NATIOS  OF  THE  PLATE. 

C.  Iteaigata.     Adult, 
Fig.  2.     Cassidaria  from  Costn  Rica. 
Fig.  3.     C  Iseuigala,  young,  from  Smito  Domingo. 
xublseoigala.  Gappy. 

Fig.  4.     C.  striata,  Lamarck. 

The  following  papers  were  ordered  to  be  publisJied  in  the  Joa 
nal:  "On  the  Batradiia  and  Reptilia  of  Costa  llica."  By  E.  I 
Cope. 

"On  the  Reptilia  obtained  by  Dr.  John  N,  Braiisford,  U.S.S 
(Inriug  the  survey  of  Nicaragua  of  1814."     By  E.  D.  Cope. 

The  committee  to  which  they  had  been  referred  recommended 
following  pajwra  to  be  published: — 
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OV  THB  OCCintEBVCB  OF  VBAHIUM,  SILTEB,  IXOV.  XTC..  IV  THB 
TKBTIABT  POEMATXOV  OF  COLOEAIM)  TKEEITOST. 

BY  E.  L.  BERTIIOUD. 

NotcidUt  24th,  1S74«  I  was  calltMi  upon  to  measure  and  examine 
m  coal  mine  called  the  Lyden  Coal  Mine,  ftix  miles  north  of  Golden, 
(^dorado  Territory.  The  measurement  and  the  examination  were 
re(|uire<l  to  a8i*ertain  precisely  what  the  explorations  to  that 
date  ha<1  done  towanU  striking  and  o|)ening  up  one  of  the  largebt 
luiU  of  tertiary  coal  that  lie  in  the  upturne<l  stratification  of  the 
Northern  (\)lorad<)  (.^oal  Field,  which  the  exhaustive  examinations 
and  n*ports  of  Trofossors  Ilayden,  LeHi)uercux,  Cope,  Gardner, 
and  Mauris  on  Xhe  coal  fields  of  the  eastern  slope  of  the  Rocky 
MountaiuH  havi*  ho  Inr^rely  elucidnte<1  :  but  where  close  proximity 
to  the  oretaii'ous,  anil  the  "</#7iij*ioh'' of  a  local  inversion,  have 
given  some  causi*  for  douhts  on  the  part  of  eminent  geologists 
as  to  thi*  rt^al  position  of  the  l>eds.  Hut  conceiving  that  this  point 
in  now  M'ttK*d,  it  np|N'ars  that  the  ^^raison  (Petre**  of  the  dispute 
lies  in  iirfrndiii'^  rnrtnceous  mollusca,  that  in  Wyoming  are  found 
rvgiihirly  aU»vi'  Ih-iU  c»f  lignite  coal,  whose  [>osition  is  inforentially 
identillfMl  with  that  of  other  formations  lying  ahove  them  that  are 
confi'h'^cdly  acknowlcdgcHl  to  l>e  tertiary  ;  until  the  general  *Miomo- 
logicn"  or  »«u(vi*»<)ion  of  lje«U  in  Wyoming  Territory  are  more 
definitely  nettled,  and  compared  rigorously  with  our  Colorado 
lignite  de|M)hitH  of  like  age^  we  must  admit  them  by  force  of  cvi- 
deoee  as  rri'taceous. 

liut  in  the  Colorado  coal  formation  east  of  the  mountains  the 
f-nrtafM'Oti»  fosHJJt  we  find  at  the  base  of  the  Rocky  Mountains  are 
tu variably  weht  of  the  outcrop  of  coal,  and  in  the  descending  series ; 
thuft  we  are  coni|»elled  to  l>elieve  that  this  is  no  longer  a  (|uestion 
for  argument,  and  we  shall  8|>eak  of  this  coal  field  as,  without 
doubt,  a  tertiary  deposit.  The  Lyden  coal  mine  of  Jefferson  Co , 
Colorado  Terr.,  lien  in  Section  Twenty-eight  (28),  Township  2  S., 
Range  7u  went,  i\  T.,  alM>ut  1|  milifs  east  of  the  metamorphic  and 
fruptivi*  rcM'kfi  of  the  five  ranges  of  the  Rocky  Mountains.  The 
trrud  of  the  outcrop  of  cretaceous  and  tertiary  strata  that  here 
are  locally  known  an  'Mlogbacks"  is  X.  17^  to  N.  10'  west,  which 
i«  alMi  that  of  the  coal  beds  intercalated  in  the  tertiary  shales, 
clays,  and  ftau<lstoues.    The  coal  and  its  accompanying  walls  are 
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nearly  vertical,  biit  they  occaaionally  dip  6°,  1°,  8°  to  the  west, 
causing  a  local  inversion. 

The  Lj'den  coal  mine  lies  in  an  oblong  ridge,  isolated  mostly  in 
B.  small  boein  of  erosion  one  mile  north  of  Balaton  Creek. 

The  ridge,  with  its  weather-worn  castellated  Bummit,  is  TOO  or 
800  feet  wide,  and  nearly  one-balf  mile  long ;  a  parallel  outcrop  of 
cretaceous  sandBtone,  dipping  east  about  30',  and  succeeded  by 
a  ridge  of  red  sandstone,  is  found  one  mile  west  of  the  coal  out- 
crop. In  order  then  to  reach  the  coal  bed  in  the  cheapest  and 
most  expeditious  manner,  a  drift  was  started  from  the  weM 
slope,  and,  cutting  at  right  angles  to  the  stratification,  reachei) 
a  distance  eastwards  of  310  feet  hoiizontal,  and  over  300  fed 
below  the  top  edge  of  the  sandstone  outcrop.  At  about  3T0  feet 
from  the  entrance  of  the  drift  a  small  vein  of  coal  was  pierced 
through,  about  15",  then  two  more  larger  beds,  making  altogether 
about  five  feet  of  good  coal  in  three  beds.  Penetrating  east  some 
ten  feet  beyond  the  last  coal  bed,  the  miners  were  astonished  lo 
find,  in  place  of  the  ten  to  twelve  feet  coal  bed,  the  object  of  thdr 
search,  an  exceedingly  bard  black  vein  of  mineral  matter,  contuB- 
ing  geodes  of  brilliant  quartz  crystals,  and  small  veins  of  pyrites, 
the  honeycombed  mineral  full  of  a  green  ochrey  powder,  with  veini 
of  chalcedony,  and  small  o range-colored  crystals  and  concretioDt. 

Upon  further  eicamiuatinn  I  found  that  thie  mineral  v«\n,  r 
ing  a  very  dark  bard  iron  ore,  had  apparently  been  t 

i'  from  below  as  a  "dike,"  that  it  bad  taken  the  place  o: 
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of  the  ^^  Hogback,''  in  over  60  feet  distance  tlie  ^'dike?"  or  bed 
of  metamorphic  iron  ore,  etc.,  was  reached,  cutting  off  the  coal 
eompletely.  Upon  following  upwards  the  face  of  the  intruded 
bed  of  ore,  the  ^^  big  coal  bed"  was  again  reached  in  fifteen  feet 
fvrtieal  eleyation.  The  mine  was  worked  for  a  long  distance 
northwards,  until  a  sudden  flow  of  choke-damp  killed  all  the 
miners,  when  the  last  named  drift  was  abandoned,  and  the  new 
drift  driven  crosswise  to  locate  and  open  up  the  workable  coal 
bnd. 

HaTing  selected  different  varieties  of  the  ore  that  the  intruded 
^dike"  contains,  and  having  them  analyzed,  I  find  that  the  in- 
traded  ^dike"  carries  A-om  2  to  -^^  per  cent,  of  uranium,  and  8  oz. 
hollion ;  that  iron  is  present  in  a  large  proportion,  but  no  zinc 
or  manganese.  The  coal  is  of  the  same  general  quality  as  the  Mur- 
phy, Coal  Creek,  and  Golden  coal.  It  is  metamorphosed  lignite, 
and  contains  47  to  51  per  cent,  carbon,  13^  to  19^  per  cent,  of 
water,  4^  to  5  per  cent,  ash,  35  to  32^  per  cent,  volatile  matter. 
The  foesil  vegetation  of  the  shale  and  coal  bed  sandstones  contain 
Ibssil  leaves  of  cinnamomum  platanus,  pharagmites,  magnolia 
platanus,  and  juglens,  etc.  etc.  One  and  one-half  miles  southwest 
of  this  mine,  and  in  the  cretaceous  outcrop  one-half  mile  west  of 
Marphy's  mine,  we  find  the  summit  of  the  Hogback  formed  by  a 
^dlke"  of  erupted  basalt  or  dolerite  whose  course  is  nearly  on 
the  meridian. 


Notes  on  Mr.  Berthoud'a  Paper, — Dr.  George  A.  Kobniq  re- 
marked that  the  facts  detailed  in  the  above  paper  are  of  gi*eat 
interest,  but  the  Academy  cannot  endorse  the  author's  views 
upon  the  origin  of  this  mineral  deposit.  There  was  a  time  when 
anything  unusual  in  the  earth's  architecture  was  attributed  to  the 
mischievous  agents  of  the  great  fiery  abyss. 

But  chemical  investigation  has  proved  that  all  the  fissure  veins, 
as  well  as  stratified  ore  beds,  are  the  result  of  a  long  process  of  re- 
duction, crystallization,  and  deposition  of  mineral  substance  from 
aqueous  solution. 

While  in  many  cases  the  satisfactory  explanation  of  disturb- 
ances in  stratified  rocks  and  especially  mineral  veins  and  coal  beds 
is  very  difiScult  with  our  present  knowledge,  nay  impossible,  yet 
in  this  instance,  there  is  no  difiSculty,  nor  even  anything  strange. 
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Thft  ore  deposit  is  perfectly  confonnable  with  the  strike  wid  dip 
of  the  coal  bed  ;  mining  operations  have  developed  tlie  presence 
of  coal  above  the  ore,  and,  no  doubt,  would  reveal  it  below  Uie 
level  of  the  drift,  if  a  shaft  were  suDk  to  the  requisite  depth.  The 
presenile  of  geodes  of  fine  quartz  crystals  and  cbalcedoDy,  as  bIw 
the  presence  of  pyrite,  excludes  all  idea  of  igneous  origin  (a  pri- 
ori), and  makes  the  ore  deposit  analogous  to  the  fllliug  of  fissure 
veins  by  the  process  of  infiltration.  The  infiltration  may  have 
been  synchronic  with  the  deposition  of  the  organic  matter  forming 
the  coal  bed,  as  undonbtedly  the  masses  of  iron  carbonate  and 
iron  oxides  in  the  coal  beds  of  many  localities  wei*e ;  or  it  may 
have  taken  place  by  replacement  at  a  later  period.  To  decide 
about  these  two  ways,  it  would  be  necessary  to  examine  the  de- 
posit more  closely  than  has  apparently  been  done.  But  either  of 
them  is  coneisteut  with  the  chemico-geologlcal  theories  now  held 
by  geologists. 
Pni  I.  A  DELPHI  A,  August  14th,  18T5. 

Mr.  Gabb  remarked  that  while  the  ohseiTation  given  tn  Ur. 
Berthoud's  paper  was  interesting,  the  writer's  deduction  was  evi- 
dently at  fault.  From  the  description  of  the  facts  as  given,  it 
seemed  to  be  a  case  of  replacement  by  segregation,  similar  to 
that  which  occurs  in  the  manganese  mine  of  "  Red  Rock"  in  the 
bay  of  San  Francisco,  where  beds  of  metamorphosed  cretaceom 
aliiiU'  arc  [iscmlomorphert  by  Hegipgnled  mnssosi  of  hi  nek  osiile  of     } 
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THB  FHT8I0L00ICAL  ACTIOV  OF  HEMLOCK  A9D  ITS  ALXAIOIO. 

BY  B.  r.  LAUTENBACII,  M.D. 

The  ancient  Greek  phynicians  i>o89es8ed  a  more  accurate  know- 
ledge  of  the  phymological  effects  of  conium  than  wan  acquired  by 
more  modern  inveatij^atorH  until  a  rom|>aratively  recent  |>erio<l. 
So  late  at  the  year  1845,  a  well-ascertained  and  carefully  observcil 
case  of  poisoning  by  hemlo(*k  disclosed  truths  respecting  its  tox- 
ical action  which  had  laid  dormant  for  centuries.  An  occasional 
ray  of  light  han  indeed  appearetl  to  those  who  from  time  to  time 
have  sought  to  determine  the  properties  of  the  plant :  but  the 
gen«*ral  state  of  our  knowledge  may  be  summed  up  in  the  words 
of  a  rerv  eminent  thera[)eutist.  AlK>ut  Hixteen  years  ago  Pareira 
(RIem.  Mat.  Me<l.,  vii.)  wrote:  ^Mn  the  present  state  of  uncer- 
tainty with  res|>ect  to  the  real  physiological  operation  of  hemlock, 
it  is  obviously  imi>ossible  to  lay  down  indications  or  contra-indi- 
cations  for  its  use  which  can  Im  much  relieil  on/* 

Since  these  wonis  were  written  a  number  of  investigators  have 
appeared  in  the  fleld,  the  majority  of  whom  have  l>een  content 
with  studying  the  most  marked  symptom  of  hemlock-|>oisoning, 
u  e.,  fuiralysis,  while  a  few  announced  idle  theories  in  regartl  to 
ita  action*  which  others  have  again  disproved.  Ueference  to  the 
most  mo«lern  treatises  on  therapeutics  shows  that  very  little, 
apart  from  it^  bare  toxical  effects,  is  known  of  its  physiological 
operation,  and  the  little  that  is  known  is  involved  in  such  a  mass 
of  contradtctorv  evidence  as  to  have  led  some  authorities  to 
ignore  it  altogether. 

As  conia  reprt*sents  the  entire  active  principle  of  hemlock,  I 
aball  confine  my  observations  almost  exclusively  to  it. 

In  man  the  chief  symptom  produced,  when  conia  is  taken  in 
dotes  Just  sufficient  to  decidedly  impreaa  the  system,  Is  great 
moscolar  weakness;  this  is  accompanied  by  giddiness,  and  occa- 
sionally hy  disorder  of  vision.  There  is  an  intense  desire  to  lie 
quiet  in  a  semi-horizontal  position,  and  owing  to  the  heavineaa  of 
the  eyelids  which  now  occurs,  the  eyes  are  kept  shut,  thus  giving 
rise  to  the  impression  that  the  person  is  asleep.  On  attempting 
to  wmlk  the  subject's  feet  feel  as  though  they  did  not  belong  to  him, 
and  be  falls  from  his  knees  refusing  him  support    The  pnlse  it  at 
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first  increased  and  afterwards  decreased  in  frequency.  Sooner  or 
later,  as  the  drug  impresses  the  system,  the  pupils  dilate.  In  Mmc 
persons  these  symptoms  are  accompanied,  rarely  preceded,  hj 
symptoms  of  gastro-intestinal  iri'itation,  nausea,  and  rarely  Tomil- 
ing.  If  the  dose  be  a  poisonous  one,  we  have,  in  addition  to  these 
symptons,  total  failure  of  voluntary  motion  and  conTulsive  more- 
ments  occurring  (vide  a  case  of  poisoning  by  bemlock  lesTM 
reporte<l  by  Dr.  Bennett  in  Edin.  Med.  and  Surg.  Journ.  for  1S46). 
A  close  physiological  study  of  conia  can  best  be  made  by  inTeft> 
tigating  its  effects  on  the  difTerent  systems,  seriatim,  and  thit 
method  I  shall  endeavor  to  follow. 

Phyeiotogical  Ejects  on  Vegetablen. 

Worcct  (Amer.  Chcm.  et  Fbys.  xxix.  21,  9)  placed  a  haricvt 
plant  (Pliaseolns  vulgaris)  in  a  solution  of  five  grains  of  tbt 
extract  of  hemlock;  in  a  few  minutes  the  two  lower  leaves  curled 
at  their  extremities  ;  the  next  day  they  were  yellow  and  sabee- 
qucntly  died.  The  experiments  of  Schiibler  and  Zellcr  (Schwd- 
ger's  Journ.  f.  d.  Chem.  B.  I,  S.  51)  confirm  this  poisonous  action 
of  the  extract.  The  same  results  were  obtained  in  several  experi- 
ments made  by  the  writer. 

Rxp.  1.  11.55  A.M., placed  two  plants  (Ailanthiis  glandulotas) 
of  equal  age,  growth,  etc.,  in  separate  buttles ;  bottle  number  one 
coutRiriiiig  .1  Kcven-grnin  solution  of  extract  of  hemlock,  while  bol- 
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TliAt  this  poisonous  action  of  the  extract  of  hemlock  is  due  to 
imparities  and  not  to  the  exceedingly  small  quantity  of  conia 
which  it  contains,  was  shown  by  the  following  experiment: — 

Exp.  4.  Placed  two  young  ailanthus  plants  in  bottles,  one  bot- 
tle containing  a  one-grain  solution  of  conia,  and  the  other  con- 
iaining  pure  water.  In  three  and  a  half  days  the  plant  placed  in 
water  drooped,  and  on  the  fifth  day  it  was  dry  and  brittle,  while 
the  plant  placed  in  the  conia  solution  did  not  droop  until  the 
eighth  day. 

This  experiment,  taken  in  connection  with  another  which  gave 
similar  results,  proves  that  conia,  instead  of  acting  injuriously  on 
plants,  really  preserves  them  from  decay.  As  the  alkaloid  had  to 
be  dissolved  in  a  small  amount  of  alcohol,  the  thought  suggested 
itself  that  the  preservative  action  was  due  to  the  alcohol;  but,  in 
the  experiments  made  by  the  writer  to  determine  this  point,  it 
was  ascertained  that  alcohol,  instead  of  acting  as  a  preservator  of 
plants,  really  hastens  their  destruction,  probably  by  coagulating 
their  albumem. 

Local  Action. 

A  study  of  the  local  action  of  the  drug  shows  that  it  causes  a 
progressive  loss  of  functional  power  in  all  the  highly-organized 
tissues  with  which  it  comes  in  contact.  Nerve-centres,  peripheral 
nerves,  muscles,  both  striated  and  unstriated,  all  succumb  to  it 
alike.  If  such  contact  be  not  continued  too  long,  the  tissue  may 
recover,  even  after  a  total  suppression  of  its  function — a  proof  that 
the  alkaloid  exerts  no  destructive  caustic  influence  upon  the  tis- 
Boes,  as  was  claimed  by  Van  Praag.  Excluding  the  burning  pain 
and  the  anaesthesia  which  follow,  I  have  never  observed  any  ac- 
tion on  the  tongue  even  if  the  alkaloid  was  placed  on  this  most 
sensitive  organ  undiluted. 

In  opposition  to  the  above  conclusions  I  must  cite  the  state- 
ment of  Van  Praag  (Reil's  Journal  of  Pharmacodynamik,  Hft.  i. 
8.  33),  who  says  that  he  found  conia  to  act  as  a  caustic  when 
locally  applied.  The  following  experiments  prove  the  correct- 
ness of  the  conclusions  above  given,  and  consequently  the  falsity 
of  Van  Praag's  conclusion. 

Exp.  5.  Placed  one  grain  of  conia  on  my  arm  ;  in  two  minutes 
the  spot  was  red  and  painful,  but  in  five  minutes  on  pricking  the 
spot  with  a  needle  no  pain  is  produced ;  the  redness  remained! 
several  hours. 
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Exp.  6.  Exposed  the  gastrocnemii  of  the  hind  extremitiM  of  > 
frog;  the  right  was  painted  with  a.  one-gmin  solution  of  conii. 
In  two  minutes  galTsuism  of  the  right  gastrocnemius  did  not 
cnusc  it  to  contract,  while  tlie  lett  contracts  on  slight  irritatian. 
In  several  hours,  however,  the  right  gastrocnemijis  regained  iU 
power  of  responding  to  galvanic  irritation. 

Exp.  T.  Exposed  tlie  spinal  cord  of  a  frog,  and  applied  to  it  m 
the  dorsal  region  a  one-grain  solution  of  cooia  at  11.39.  11.39J, 
vohmtarj' movements  have  ceased  posteriorly;  irritation  anteri- 
oriy  causes  no  movements  posteriorly,  while  irritation  posteriorly, 
though  it  causes  movements  posteriorly,  will  not  cause  more- 
ments  anteriorly.  11.39J,  galvanization  of  the  cord  above  the 
point  where  the  drug  was  applied  causes  movements  anteriorly 
but  none  posteriorly,  while  galvanization  l>elowthe  point  of  appli- 
cation  causes  movements  posteriorly ;  thus  proving  that  when 
locally  applied  to  the  spinal  cord  entire  loss  of  functional  powir 
occurs  at  the  point  of  applicntiou- 

The  dnig  has  a  similar  action  on  the  nerve  trunks,  for  when  a 
weak  solution  of  the  alkaloid  was  applied  to  the  sciatic  nen'e  of 
a  mouse  or  frog,  galvanization  of  the  nerve  above  the  point  of 
application  caused  no  contractions  in  the  tributary  muscles,  bat 
if  the  ner^'e  was  galvanized  below  the  point  of  application  con- 
tractions occurred  in  the  tributary  muscles. 

The  following  experiments  show  that  when  locally  applied  to 
the  brain  of  frogs  conia  produces  immediate  clonic  convulsioni; 
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(lni|;  was  given,  unconAciouniiesH  occurred,  from  which  the  aniiiiAl 
i*oul(1  not  Ik*  aroiiHcd.  These  cx|>erimeutertt  must  have  been  mis- 
le«l  by  the  paralynift  makintr  the  exprt^HHion  of  pain  absolutely 
im|x>!iHilile  ;  in  this  state  of  affairH  thi*  eyelitU  an*  drawn  toj^ethor, 
giving  still  more  the  ap|>earatice  of  Mleep ;  or  from  their  conia 
liein^  contaminated. 

The  Ktate  to  which  I  have  just  alluded  as  n*sembling  sleep  is 
certainly  not  sleep,  for  when  the  alKlominal  aorta  of  a  frog  is  tieil 
and  conia  injecte«l  into  the  anterior  part  of  the  IxMly,  paralysis 
occurs  anteriorly  and  the  animal  passes  iuto  this  state  of  seeming^ 
sleep,  while  |>o8teri(»rly,  voluntary  movements  continue  until  late 
in  the  case,  when  paralysis  of  the  spinal  motor  tract  prevents  all 
movements.  Had  this  U^en  sleep,  voluntary  movements  |M)steriorly 
would  have  U^en  absolutely  imi>osHil)le.  After  taking  a  grain  and 
a  quarter  of  the  .'ilkaloid  1  once  pasmnl  into  this  state  of  siHMuing 
sleep  ;  th.it  this  was  not  sK*i*p  was  shown  by  the  circumstance*  that 
(^iiis4*iousness  was  not  lost,  though  the  power  over  the  various 
muM'les  of  expression  was  entirely  g<ine  for  the  time  lieing. 

It  is  |H>sHible,  however,  that  the  brain  l»ecomes  slightly  clouded, 
tiut  not  to  the  extent  to  prtMluce  unconsciousness.  In  inducing 
complete  repose  (»f  the  musi*ul»r  system,  conia  powerfully  pre- 
dispose^  the  brain  for  sleep — brings  sleep  within  its  reach,  to  to 
•|M*ak.  but  then*  leaves  it.  If  the  imagination  should  liap|)en  to 
lie  «lull,  till*  brain  may  acci*pt  the  invitation,  and  sleep  occurs. 

As  the  eonvulsions  of  conia-|>oisoning  an*  certainly  cerebral,  I 
•hall  now  pniceed  to  investigate  this  serious  symptom,  which 
rrallv  *»icnifies  that  ileath  is  imminent. 

rif'if* II /Ki'm It  were  early  mentioneil  as  symptoms  of  |>oisoning 
bv  heuih»ck,  but  the  cause  of  these  convulsions  had  never  been 
4lrlerniine<l.  (Miristison  (Trans.  Koy.  Soc.  Kd.,  xiii.  p.  3H3)  im- 
agined them  to  l>e  due  to  a  depressing  action  on  the  spinal  conl, 
white  hamoun'tte  and  Pelvette  (Uaz.  M^l.  de  Paris,  37,  lH70) 
attributeil  them  to  excitation  of  the  cf>nl. 

It  is  very  plain  that  the  convulsions  can  be  produced  in  but 
five  difTen'Ut  ways:  first,  they  may  be  apinal ;  aecond,  they  may 
In*  due  to  stimulation  of  the  |N*ripheral  ends  of  the  motor  nerves ; 
thinl.  they  may  lie  causetl  by  irritation  of  the  peripheral  enda  of 
Ibe  ft«*nsory  nerves  ;  fourth,  they  may  be  muscular ;  fifth,  they  may 
be  ci*rebral. 

That  the  convulsions  of  conia-poisoning  are  not  due  to  irrita- 
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tion  of  either  the  peripheral  motor  or  sensory  nerres,  nor  to  mj 
direct  action  on  the  mnsctea,  was  rea<li1y  proved  by  tying  tb« 
abdominal  aorta  of  various  animals,  and  then  injecting  the  drag 
into  the  anterior  portion  of  the  body,  when,  notwithstanding  tbc 
fact  that  the  posterior  part  of  the  body  was  completely  cat  off 
fVom  the  iKtison,  convulsions  occurred  uniformly  over  the  whole 
body. 

Exp.  10.  On  a  small  male  cat.  Tied  the  left  femoral  artery,  and, 
at  2.01,  injected  five  drops  of  the  alkaloid  into  the  peritoneun. 
12.0T,  repeated  clonic  convulsions  occur  over  the  whole  animal,  Uw 
telt  leg  continuing  convulsed  after  the  others  are  quiet. 

Exp.  11.  On  a  very  large  male  cat.  Tied  the  abdominal  aorts, 
and  at  12.54,  injected  six  drops  of  conia  into  the  peritoneam. 
12.&7,  spasms  all  over  the  body. 

Exp.  12.  Un  a  young  female  cat.  Tied  the  left  femoral  veseeli, 
and  at  5.52,  injected  five  and  a  half  drops  of  the  alkaloid  into  the 
peritoneiiTn.    5.56,  convulsions,  most  marked  in  the  ligatured  limb. 

Exp.  13.  Tied  the  abdominal  aorta  of  a  very  large  monte. 
3.47^,  injected  one  drop  of  conia  into  the  anterior  part  of  the  bodj-. 
3.49,  convulsions,  more  marked  posteriorly  than  anteriorly. 

That  the  convulsions  are  not  due  to  irritation  of  the  peripheni 
motor  nerves,  and  that  they  are  not  muscular,  was  also  proved  bj 
the  following  experiment : — 

Exp.  14.  Amputated  a  leg  of  a  cat,  and  then  injected  an  onnee 
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KMiyalsions  of  conia-poisoning  are  cerebral,  and  not  spinal,  as 
Shristison  supposed. 

These  convulsions,  according  to  Van  Praag  (loc.  cit.),  are 
ilwaja  tonic  in  birds  and  fishes,  but  thej  may  be  either  clonic  or 
4Hiic  in  mammals ;  they  never  occur  in  the  batraehian,  except 
then  the  drug  is  directly  applied  to  the  brain,  when  they  invaria- 
ilj  are  present. 

Action  on  the  Spinal  Cord. — On  this  subject  the  conclusions, 
>r,  more  correctly,  suppositions,  of  different  investigators  are  at 
rariance.  Christison  (loc.  cit.).  Van  Praag  (loc.  cit.),  and  Yerigo 
[Schmidt's  Jahrbiicher,  Bd.  cxlix.  S.  16)  say  that  it  acts  forcibly 
IS  a  depressant.  Yerigo  is  most  positive  in  his  declaration  that 
ill  the  symptoms  of  conia-poisoning,  except  paralysis,  may  be 
ittributed  to  its  depressing  action  on  the  cord.  Casaubow 
(Practitioner,  1869)  and  Pelvette  and  Martin  Daraourette  (loc. 
cit.)  have  come  to  a  directly  opposite  conclusion,  they  believing 
that  the  drug  is  a  spinal  excitant.  Pelvette  and  Damourette  write: 
^Its  excitability  is  but  little  influenced  by  feeble  poisonous  doses, 
lince  these  do  not  produce  convulsions  at  first,  since  the  voluntary 
tnd  reflex  movements  persist  until  the  end  in  the  frog,  and  since 
cold-blooded  animals  succumb  without  any  marked  change  of  the 
intellectual  or  instructive  faculties."  .  .  .  .  ^^  With  strong  doses 
there  exists  an  undoubted  increase  of  excitability  of  the  nervous 
oentres,  which  is  evidenced  bv  tetanic  movements  and  convulsive 
tremblings,  and  marked  a  little  later  by  paralysis  of  the  motor 
extremities.  All  our  experiments  place  beyond  doubt  this  exalta- 
tion of  the  spinal  motor  centres." 

There  are  several  points  in  this  statement  with  which  the  writer 
mast  disagree :  first,  they  say  ^^  the  voluntary  and  reflex  move- 
ments persist  until  the  end  in  the  frog,  where  feeble  poisonous 
doses  are  given."  The  witter  has  given  conia  to  more  than  a 
hundred  frogs,  thirteen  of  whom  recovered,  and,  except  where  the 
principal  artery  of  a  limb  was  tied,  in  all  of  them  complete  aboli- 
tion of  voluntary  and  reflex  movements  occurred  at  some  period 
of  the  poisoning..  The  two  following  are  illustrative  experi- 
naents: — 

Exp.  18.  On  a  medium-sized  frog.  7.43,  injected  ^\^  of  a  drop 
into  the  abdomen.  7.43f ,  neither  voluntary  nor  reflex  movements 
can  be  excited  by  the  strongest  current  applied  to  the  sciatic 
nerve. 
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Exp.  19.  On  a  small  frog.  2.04,  injected  ^^g  of  a  grain  into  the 
abdomen.  2.0B,  voluntary  and  rellex  movements  still  occur ;  S.lt, 
neither  voluntnry  nor  reflex  movements  occur,  not  even  when  the 
nnimal  was  irritated  by  gftlvaniem.  In  twenty  hours  the  animal 
had  recovered  its  motive  powers  and  was  used  for  ao other  experi. 
ment. 

Tbeee  investigators  seem  to  imply  that  the  conviiUions  are  doe 
to  exaltation  of  the  motor  tract  of  the  cord,  which  is  far  fron 
being  the  case,  but  as  they  we're  proved  to  be  cerebral  when  apeak 
ing  of  conia's  action  on  the  brain,  nothing  further  need  be  said  on 
the  subject  at  present.  Again,  these  investigatora  write :  "  With 
strong  doses  there  exists  an  undoubted  increase  of  the  excitability 
of  the  motor  centres  which  is  evidenced  by  a  marked  paralysis  of 
the  motoi'  extremities  of  nerves."  How  paralysis  of  the  motor 
extremities  of  nerves  proves  an  excitability  of  the  motor  centres 
is  lieyond  the  writer's  comprehension,  for  to  ordinary  mindl 
paralysis  of  the  motor  extremities  of  nerves  is  always  asaocisted 
witti  some  depressiug  iulluence  on  the  nervous  centres  or  on  the 
nerves  tliemselves. 

Further  on  iu  their  remarks  these  experimenters  state  that  the 
primary  increase  in  the  number  of  respiratory  movements  is  due 
to  an  increased  excitability  of  the  bulbo-spinal  centres,  but,  m 
the  writer  ascertained,  that  when  the  pncumogastrics  were  ciit 
and  oonia  given,  no  increase  in  tlio  number  of  respiratory  move- 
meuts  occurs,  their  view  of  the  mutter  is  hardly  tenable. 
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galvanio  current  to  produce  reflex  movements.  2.10,  the  strongest 
corrent  no  longer  causes  reflex  movements,  but  the  animal  con- 
liDoes  to  breathe  until  2.19. 

This  experiment,  when  taken  in  connection  with  thirteen  others 
which  yielded  similar  results,  proves  that  early  in  conia-i)oison- 
ing  there  exists  no  increased  excitability  of  the  cord,  as  is  claimed 
hyCasaubow  (loc.  cit.),  Pelvette  and  Damourette  (loc.  cit.),  for  if 
there  had  been,  the  acetic  acid  would  have  produced  reflex  move- 
moits  more  rapidly,  instead  of  more  slowly,  after  injecting  the 
eonia,  and  it  would  have  taken  a  much  weaker,  instead  of  a  much 
•tronger  current  to  produce  reflex  movements.  These  experi- 
meiitB  also  render  it  probable  that  the  action  on  the  cord  is  one 
of  depression,  but  this  is  uncertain,  as  the  later  symptoms  of  de- 
pression might  be  caused  by  the  paralysis  of  the  terminal  extrem- 
ities of  the  efferent  nerves.  To  obviate  this  source  of  error,  all 
the  bloodvessels  of  a  frog's  leg  were  tied  and  the  ^periments  re- 
peated. 

Exp.  21.  On  a  large  frog.  Tied  all  the  bloodvessels  of  the  left 
posterior  extremity,  carefully  excluding  the  nerves ;  the  weakest 
corrent  that  would  cause  reflex  movements  in  the  injured  limb 
was  then  determined.  3.58,  injected  one-eighth  drop  of  conia.  3.59, 
soetic  acid  applied  causes  no  reflex  movements  (previous  to  the 
injection  it  caused  movements  in  one  second).  4.01,  it  takes  the 
strongest  current  to  produce  reflex  movements  in  the  ligatured 
limb. 

Exp.  22.  Tied  all  the  bloodvessels  of  the  left  posterior  extrem- 
ity of  a  large  frog,  and  then  determined  the  weakest  current 
which  would  cause  reflex  movements  in  the  injured  limb.  4.15, 
injected  one-eighth  drop  of  conia.  4.16:|^,  a  much  stronger  current 
is  required  to  produce  reflex  movements  in  the  ligatured  limb. 
4.20,  the  strongest  current  applied  to  the  ligatured  limb  will  not 
cause  reflex  movements,  though  respiration  continues  and  galvan- 
ization of  the  spinal  cord  causes  movements  in  the  ligatured 
limb. 

As  the  ligatured  limb,  in  the  last-mentioned  experiments, 
failed  to^spond  to  irritants  after  the  access  of  the  drug  to  the 
trunks  and  periphery  of  the  nerves  was  prevented,  this  failure 
most  have  been  due  to  paresis  of  the  spinal  marrow,  and  not  to 
paralysis  of  either  the  afferent  or  efferent  nerve-flbres.  It  is  there- 
fore proTen,  that,  instead  of  there  being  a  stage  of  spinal  excite- 
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ment,  tiK-rc  is,  on  the  contrary,  a  etesdily  progressive  stage  of 
upiiinl  <le|t  rasa  ion. 

Ooinplete  paralysis  of  the  spinal  cord  is  the  last  effect  of  a 
poisonous  (lose  of  conia,  for  the  instant  that  the  cord  ceases  to  n- 
8|)on<l  to  galvanism,  respiration  ceases  and  death  occars. 

Aclion  oil  thtf  Periphery  of  the  Efferent  Nerves. — To  discnii 
this  subject  is  really  to  discuss  what  has  long  been  considered  and 
beyond  a  donbt  is  tiie  chief  symptom  of  hem  lock-poisoning; 
namely,  paralysis.  The  cause  of  this  paralysis  has  occasioned 
great  dispute  among  investigators  since  1835,  when  Cbiistisoa 
(loo.  cit.)  Announced  that  it  was  due  to  paralyus  of  thespiul 
cord ;  this  was  denied  by  Albers  (Deuts.  Klin.  1853,  No.  34),  who 
believed  it  to  be  "due  to  tlie  action  which  conia  has  on  the  braiD.'' 
Reuling  and  Saltzer  (loc.  cit.)  and  Van  Praag  (loc.  cit.)  agne 
with  Cliristison  in  attributing  the  paralysis  to  the  action  on  tbe 
spinal  cord.    * 

The  first  person  who  threw  any  real  light  on  the  subject  wu 
KbJliker  (Virchow's  Artliiv,  Bd.  x.  S.  328).  In  1856,  Ibis  dis- 
tinguished investigator  announced  that  tlie  failure  of  motion  is 
conia-poisoniug  is  due  to  a  direct  action  of  the  alkaloid  upon  tbe 
periphery  of  the  efferent  or  motor  nerves,  lie  first  experimeDt 
ally  proved  that  in  frogs  killed  by  conia  the  application  of  tfac 
galvanic  current  to  a  nerve  fails  to  induce  contractions  in  the 
tributary  niusclea.  He  then  cut  off  the  supply  of  blood  to  Ibt 
hind  extremities,  and  found    that    afler    voluntary  motion  lud 
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repeating  these  experiments  several  times,  he  drew  the  conclusion 
previously  given. 

His  results  have  been  confirmed  by  Gultman  (Reil.  Mat.  Med. 
d.  Chem.  PflanEenstoffe),  and  by  Yerigo  (Dcuts.  Zeitschr.  of  Arz- 
neikunde,  xxviii.  2,  1870),  and  by  the  writer  in  a  large  number  of 
experiments.  They  have  been  denied  by  Dyce-Brown  and  David- 
eon  (Med.  Times  and  Gaz.,  July,  1870),  on  account  of  the  directly 
opposite  results  which  they  obtained  in  the  following  experi- 
ments:— 

*^  1.  In  a  3*oung  cat  the  femoral  vessels  of  one  side  were  ligated 
nnder  chloroform.  The  animal  was  allowed  to  recover  from  its 
eflbcts,  when  it  was  found  that  the  limb  operated  upon  was  quite 
as  freely  movable  as  in  the  uninjured  leg,  showing  that  the  ner- 
vous cords  had  not  been  included  with  the  vessels.  Soon  after 
(be  poison  had  been  administered  the  hind  legs  began  to  move 
feebly,  the  ligatured  one  being  equally  afiected  with  the  sound  one, 
and  the  two  advanced  pari  passu  in  the  general  paralysis." 

**  2.  A  full-grown  rabbit  was  treated  in  precisely  the  same  way 
and  gave  identical  results,  the  hind  limb  which  had  been  operated 
<m  becoming  gradually  paralyzed  in  the  same  ratio  as  tlie  other.'' 

As  these  experiments  will  have  to  be  discussed  further  on  in 
this  paper,  I  will  defer  my  criticism  until  then. 

Recently,  upon  the  foundation  of  -a  single,  crude,  and  incon- 
dnsive  experiment,  Harley  (Old  Vegetable  Neurotics,  p.  11)  re- 
advanced  the  opinion,  formerly  held  by  Albers,  that  conia  affects 
chiefly  the  corpora  striata,  and  the  other  nervous  centimes  at  the 
base  of  the  brain,  supposed  to  mediate  between  the  will  and  spinal 
eord.  The  following  is  the  experiment  from  which  he  draws  his 
oonclnsions : —  • 

"  At  5.30  P.  M.,  August  23,  I  injected  tt^xv  of  the  Succus 
oonii  beneath  the  skin  of  a  full-grown,  active,  male  mouse.  Seven 
minutes  afterwards  he  began  to  stumble ;  at  the  tenth  minute  he 
tnmbled  over  several  times  while  sitting,  kangaroo  fashion,  upon 
his  hind  legs  cleaning  his  face.  Up  to  the  twentieth  minute  the 
little  animal  continued  tolerably  active  and  self-possessed,  getting 
np  as  if  nothing  was  the  matter,  as  often  as,  in  sitting  or  walking, 
he  happened  to  roll  upon  his  side.  He  now  gathered  himself  to- 
gether in  his  usual  crouching  posture,  and  resting  his  nose  upon 
the  table  became  very  still  and  dull,  with  the  eyes  partially  closed  ; 
respirations  160 — the  normal  rate — and  regular.  When  aroused 
25 
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he  was  unable  to  iiin,  auA  on  attempting  to  walk  he  rolled  over 
on  tlic  side.  Without  any  viBiblo  change  or  movement,  the  little 
animal  now  passed  into  a  slate  of  complete  paralysis,  in  which  he 
remained  until  8.15  P.  M. — two  hours  and  thretM]uarters  alter  the 
dose  was  given.  During  the  whole  of  this  time  he  lay  motionless 
in  the  position  in  which  he  was  placed,  with  his  eyes  nearly  closed, 
perfectly  docuid,  and  exhibiting  no  indication  of  sensibility  when 
dangled  by  the  tail,  or  an  ear,  or  a  toe.  As  he  lay  upon  the  Bide 
the  only  indications  of  life  throughout  this  period  were  thefol- 
lowing:  distinct  and  regular  respiratory  movements  of  the  sides 
of  the  chest  and  abdomen,  decreasing  during  the  two  hours  from 
100  to  135,  and  iuterriipted  by  one  or  two  full  swelling  inspin- 
tioue  during  the  minute.  Ou  gently  passing  the  point  of  tbe 
I>encil  along  the  half-closed  margins  of  the  eyelids,  a  8lugg:iah 
conliRction,  so  faint  as  to  be  scarcely  perceptible,  occnrrcd ;  hot 
on  separating  the  lids  and  touching  the  cornea  uo  contractile 
action  of  m.  orbicularis  was  observable.  On  rolling  the  rump 
portion  of  the  tail  gently  between  the  thumb  .ind  finger  a  reflei 
movement,  consisting  of  a  sudden  jerk,  of  all  four  legs  wa»  simul- 
taneously excited ;  the  vibrissa  were  at  the  same  time  moment 
avily  agitated.  At  8.15  P.  M.,  the  effects  of  the  hemlock  began  to 
subside,  as  indicated  by  a  little  increase  in  the  depth  of  the  respi- 
rations, which  were  135,  aujl  on  irritating  the  tail  as  above  n 
tioned,  the  head,  body,  and  legs  were  simnltaucoiisly  jerked 
backwards,  the  general  movement    being  such    aa   to    throw  tli* 
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After  studyiug  this  experiment  again  and  again,  one  cannot  help 
being  struck  with  the  circumstance  of  so  eminent  a  physiologist 
ftod  therapeutist  drawing  such  an  unwarrantable  conclusion.  He 
mast  have  been  either  totally  ignorant  of,  or  he  entirely  ignores 
tiie  investigations  of  Kolliker,  Gultman,  and  Ycrigo.  Had  he  at- 
tempted to  galvanize  one  of  the  sciatic  nerves  of  the  paralyzed 
animal,  he  would,  nay  could,  never  have  made  such  a  mistake. 

Besides  this  experiment  the  only  reason  that  Harley  gives  for 
believing  that  the  corpora  striata  are  the  parts  affected, ''  is  the 
extreme  rapidity  with  which  the  paralyzing  influence  radiates 
through  the  body."  For  the  same  reason  it  might  be  said  that 
the  strychnia  convulsions  are  cerebral,  or  that  the  paralysis  of 
physostigma  and  atropia  were  due  to  a  similar  action  on  the  cor- 
pora striata. 

After  studying  the  various  papers  on  the  subject,  it  will  be  seen 
that  the  cause  of  the  paralysis  is  still  somewhat  undecided.     It 
jji     it  very  plain  that  it  can  be  produced  in  four  different  ways : 
I     first,  it  may  be  cerebral,  i,  e.,  due  to  a  direct  action  on  the  motor 
■      centres  within  the  brain ;  second,  it  may  be  due  to  spinal  para- 
lysis ;  thitd,  it  may  be  muscular,  t.  e.,  due  to  a  direct  action  on 
the  muscles ;  fourth,  it  may  be  peripheral,  i.  e.,  due  to  paralysis  of 
the  peripheral  ends  of  the  efferent  or  motor  nerves. 

That  the  paralysis  of  conia-poisoning  is  not  muscular  is  proved 
by  the  fact,  which  has  frequently  been  noted,  and  which  the  writer 
has  repeatedly  confirmed,  that  muscles  taken  from  an  animal  com- 
I^etely  paralyzed  by  conia — paralyzed  to  such  an  extent  that 
galvanic  irritation  through  the  nerves  fails  to  excite  contrac- 
tions —  can  be  made  to  contract  most  energetically  when  the 
galvanic  current  is  applied  directly  to  the  muscles.  Nay,  further, 
the  irritability  of  the  muscles  through  which  the  blood  poisoned 
by  conia  has  been  permitted  to  pass  is  as  great  and  as  long  con- 
tinued as  that  of  muscles  of  the  same  animal  protected  from  the 
action  of  the  poisoned  blood  by  ligature  of  the  bloodvessels. 

Before  discussing  the  question  of  the  cause  of  the  paralysis  any 
fbrther  I  can  probably  make  the  remainder  of  my  experiments 
clearer  by  giving  an  account  of  several  which  were  made  to  dis- 
cover whether  or  not  the  application  of  the  galvanic  current  to 
the  nerves  of  an  animal  paralyzed  by  conia  will  produce  contrac- 
tions in  the  tributary  muscles. 

Exp.  23.  On  a  large  frog.    The  right  sciatic  nerve  exposed  and 
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galvftnized ;  it  responds  to  a  very  weak  currcDt.  3.47,  iiijected 
one-twentieth  of  a  drop  of  conia.  3.53,  the  right  sciatic  no  loDgei 
responds  to  n  weak  current.  3.55,  the  strongest  currect  applied 
to  the  sciatic  nerves  barely  causes  movements  ia  the  tributuy 
muscles.     3.57,  neither  aciattc  responds  to  the  stroDgeat  oarreot 

Exp.  24.  On  a  medium-sized  frog.  4.45,  iqjected  one-eighth 
drop  into  tlie  abdomen.  4.55,  pnralyais  is  complete,  neither  of  tht 
sciatic  or  mediaa  oervea  respond  to  the  strongest  galvanic  cur- 
rent. 

Having  thus  determined  that  galvanic  irritation  applied  to  the 
nerves  of  batrauhlans,  paralyzed  by  conia,  fails  to  induce  contrae- 
tions  in  the  tributary  muscles,  I  then  proceeded  to  determiM 
whether  or  not  the  same  loss  of  irritability  occurs  in  the  nervei 
of  mammals. 

Exp.  25.  On  a  large  mouse.  1.56,  injected  one-half  drop  of  co- 
uia  into  the  [icritoDeum.  2.01,  paralysis  is  complete  posteriorlj, 
and  paresis  anteriorly.  2.05,  paralysis  anterior ;  exposed  end 
galvanized  the  sciatica  without  producing  any  contractions  in  the 
tributary  muscles. 

Exp.  26.  On  a  large  cat.  5.10,  injected  six  drops  of  thedmg 
into  the  peritoneum.  5.1T,  paralysis  complete  both  sntenorly 
and  posteriorly.  5.17^,  exposed  the  sciatics,  they  will  not  respoad 
to  the  strongest  current. 

The  only  instances  in  which  the  sciatics  continued  to  respond 
after  the  paralysis  occurred,  were  experiments  44  and  45,  but  these 
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These  experiments  show,  that,  if  an  animal  is  poisoned  by  conia 
after  the  spinal  conl  has  been  cnt,  galvanic  irritation  applied  to  the 
nerves  whose  communication  with  the  brain  is  destroyed,  like  gal- 
Tmnic  irritation  applied  to  the  nerves  still  in  communication  with 
the  brain,  fails  to  excite  contractions  in  the  tributary  muscles. 
They  also  show  that  the  moment  that  paralysis  occurs  in  those 
extremities  still  in  communication  with  the  brain,  reflex  move- 
ments cease  in  the  extremities  whose  communication  with  the  brain 
baa  been  destroyed. 

Having  thus  proved  that  the  paralysis  is  not  cerebral,  there  still 
ramain  two  possible  causes :  first,  paralysis  of  the  spinal  cord ; 
second,  paralysis  of  the  peripheral  ends  of  the  motor  nerves.  To 
determine  which  of  tliese  was  the  cause,  I  made  a  long  series  of 
experiments,  a  number  of  which  will  now  be  recorded. 

Exp.  29.  The  left  femoral  artery  of  a  cat  was  tied,  and  tliree 
drops  of  conia  were  injected  into  the  peritoneum.  In  three  minutes 
paresis  occurred  in  the  right  posterior  extremity,  and  in  four  min- 
utes paresis  occurred  in  both  anterior  extremities,  while  the  left 
posterior  extremity  moved  freely.  The  cat  continued  in  this 
state  for  about  an  hour,  when  it  commenced  to  recover. 

Exp.  30.  Into  the  femoral  vein  of  the  same  cat  six  drops  of 
eoDia  were  injected  twenty-four  hours  after  the  above  experiment. 
In  ten  seconds,  complete  paralysis  except  in  the  ligatured  leg, 
where  movements  continue  though  they  are  slightly  impaired. 

Exp.  31.  Tied  the  left  femoral  artery  of  a  very  large  cat.  3.03, 
injected  four  drops  of  conia  into  the  femoral  vein.  3.03^,  paraly- 
sis of  all  the  limbs  except  the  ligatured  one,  where  movements 
oontinae  though  they  are  slightly  impaired.  3.04,  galvanization 
of  the  right  sciatic  nerve  causes  no  contractions,  but  galvanization 
of  the  left  sciatic  causes  contractions  in  its  tributary  muscles. 

Exps.  32,  33,  34,  and  35.  Repeated  the  last  experiment  on  four 
eats,  with  similar  results. 

Results  similar  to  these  were  obtained  when  frogs  were  experi- 
mented with,  as  will  be  shown  by  the  following  experiment. 

Exp.  36.  Tied  the  abdominal  aorta  of  a  medium-sized  frog. 
4.13,  injected  one-fourth  drop  of  conia  into  the  anterior  portion  ot 
the  body.  4.17^,  paralysis  is  complete  anteriorly,  but  voluntary 
tad  reflex  movements  persist  posteriorly.  4.20,  the  sciatics  re- 
spond to  a  weak  current,  but  the  median  nerves  will  not  respond 
to  the  strongest  current. 
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I  tied  the  abdominal  aorta  and  then  gave  conia  to  twenty-seven 
other  frogs,  and  always  obtained  results  similar  to  those  obtained 
in  Experiment  36.  In  the  two  following  experiments  the  sciatic 
nerve  of  one  side  was  cut,  while  the  main  artery  of  the  other  hind 
leg  was  tied ;  so  soon  as  anterior  paralysis  occurred  the  peri- 
pheral end  of  the  cut  sciatic  ceased  to  respond  when  galvanism 
was  applied,  while  on  the  ligatured  side  the  sciatic  when  irritated 
caused  contractions  until  long  after  death. 

Exp.  37.  Tied  the  left  popliteal  arterj'  and  cut  the  right  sciatic 
nerve  of  a  frog.  Both  sciatics  respond  equally  well  to  galvanism. 
8.09,  injected  one-quarter  drop  of  conia  beneath  skin  of  the  back. 
3.1t,  paralysis  complete,  excepting  the  left  leg.  3.18,  galvanized 
the  peripheral  end  of  the  right  sciatic  without  producing  any  con- 
tractions, while  galvanism  applied  to  the  left  sciatic  causes  con- 
tractions in  its  tributary  muscles. 

Exp.  38.  Another  frog  was  treated  in  exactlj'  the  same  manner 
and  gave  identical  results.  After  paralysis  had  occurred  in  the 
two  uninjured  extremities,  galvanism  was  applied  to  the  cut  sciatic 
with  no  effect,  and  then  to  the  sciatic  isolated  from  the  poison  by 
ligature  of  the  main  artery,  producing  contractions  in  its  tributary 
muscles. 

In  the  two  following  experiments  I  separated  in  frogs  all  the 
tissues  at  the  upper  part  of  one  of  the  thighs  except  the  nerve ; 
conia  was  then  given,  and  after  paralysis  had  occurred  this  nerve 
continued  to  respond  to  irritants,  while  the  nerve  on  the  opposite 
side  refused  to  conduct  impressions. 

Exp.  39.  Separated  in  a  frog  all  tiie  tissues  at  the  upper  part  of 
the  left  thigh,  except  the  nerve.  2.13,  poisoned  the  animal  with 
one-twentieth  drop  of  conia.  2.21,  paral^^sis  complete  in  all  por- 
tions of  the  body  to  which  the  poison  has  access  ;  after  galvanic 
stimulation  of  the  right  sciatic  and  of  the  median  nerves  failed  to 
excite  contractions  in  the  tributary  muscles,  the  left  leg  responded 
not  only  to  irritation  applied  to  its  nerve,  but  also  to  galvanic 
stim Illation  applied  to  other  |)ortions  of  the  body. 

Exp.  40.  Repeated  the  last  experiment  with  similar  results. 

These  experiments  show  that  when  the  direct  access  of  the 
poison  to  a  limb  is  prevented,  that  liml)  never  becomes  paralyzed; 
thus  proving  that  the  paral^'sis  must  be  due  to  the  action  on  the 
eiferent  or  motor  nerves. 

If  any  further  proof  be  wanted  of  this  action  of  conia  on  the 
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|it*n|iliory  uf  th«*  vtriToiit  iirrves,  I  think  tii»t  the  following  cxikti- 
iiu*iit  <(»iic  of  four,  all  ^ivin^  Niinilar  rcflult!*)  miist  put  aii  tMid  to 
all  iloubts. 

FIxp.  41.  Killotl  a  rat  with  chloroform,  and  then  cut  otf  Itoth 
|)o«tfri«ir  (*xtn'mitirH  at  the  hi)>-joint.  Into  the  left  femoral  artery 
1  injected  a  «ine-KrAin  nolution  of  conia,  while  into  the  right  ordi- 
nary water  wan  injected.  In  thirty  HcconcU  the  application  of  the 
};alvanic  cum*nt  to  the  left  sciatic  nerve  causes  no  rcR|K>nse,  while 
its  appliratioo  to  tlie  right  sciatic  cnus^'d  contractiouH  in  its  trihu- 
Urv  muscles. 

The  name  result h  were  ohtaincd  in  the  following  experiments 
an  which  conia  and  str3'chnia  wen*  given  Kimultaiieousl}*. 

F'xp.  42.  InJ«'cted  conia  and  strychnia  into  the  aiNlomen  of  a 
frog  from  whi»se  p<isterior  extremities  direct  acivHH  of  the  poison 
had  (H-en  eut  otf  by  tying  the  alnlominal  aorta:  hy  their  conjoint 
actiiin  they  pr<>duret1  a  commingling  of  paralysin  in  all  other  parts 
of  the  (mhIv  with  vie  dent  tetanic  spasms  in  the  protected  limhs. 
This  couniiingling  wouhl  have  been  imiK>Hsible  if  the  paralysis 
wan  spinal  ht  <'erehral,  and  can  only  l>c  explaine<1  on  the  supposi* 
tion  that  conia  paralyzes  all  the  motor  nerves  with  which  it 
cf»mes  in  contact. 

Kxp.  4:t.    Severeil  in  a  frog  all  the  tisHues  at  the  upper  part  of 
the  right  tlii^h  except  the  nerve,  and  then  injected  one-twentieth 
dn>p  of  conia  with  one-sixtieth    grain  of  stry china.       In  seven 
minuter  paralysiH  in  all  other  parts  of  the  liody  with  the  peculiar 
stryehnia  convuNions  in  the  right  leg. 

The  twi>  «'X|*eriment8  of  Pyce-Krown  and  PavidHon  (previously 
given  in  full),  heemingly  prove  that  the  paralysis  is  either  spinal 
or  fenl»ral  ant!  not  peripheral  ;  there  can,  however,  Ih»  hut  little 
ini|Mirtanci'  attached  to  them,  as  the  effect  of  galvanism  on  the 
•pinr  aii'l  on  the  ner\e  uf  the  ligatured  limh  was  not  observed. 
In  a  feiiigli*  ex|MTiment  I  obtaintsl  results  similar  to  those  obtain- 
nt  by  tliene  ex|MTinirnters.  but  the  reason  for  this  was  soon  made 
clear  by  tlndiui;  nn  anomaly  in  the  external  iliac  artery  ;  this 
re%M*l.  innteail  f>f  being  •Solely  continuous  with  the  femoral,  gave 
riiMr  to  a  largr  branch  which  paHse<l  directly  to  the  back  of  the  leg, 
iNH'oming  popliteal.  I  havr  observetl  the  same  anomaly  in  five 
<log«,  seven  cats«  and  two  mi<x*.  and  in  frogs  this  anomahius  distri- 
bution (M'curs  so  often  that  it  is  probably  the  rule  with  them  and 
not  the  exception.     In  several  dissections  of  various  mnimals  I 
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have  seen  the  internal  iliac  pass  down  the  back  of  the  leg  while 
there  was  a  very  small  femoral  in  front.  It  is  ver^'  probable,  had 
a  dissection  been  made,  that  the  unusual  results  obtained  bv 
Brown  and  Davidson  would' have  been  explained  by  some  anoma- 
lous distribution  of  the  arteries. 

The  two  following  experiments  I  am  unable  to  explain  except 
on  the  supposition  that  conia  has  a  double  action  on  the  motor 
nervous  sj^stem  ;  a  paralyzing  action  on  the  peripheral  ends  of  the 
efferent  or  motor  nerves,  and  a  depressing  action  on  the  motor 
tract  of  the  spinal  cord  ;  that  in  almost  all  cases  the  former  occurs 
first  and  predominates,  the  paralysis  of  the  spinal  cord  not  occur- 
ring until  the  period  of  death,  yet  in  a  few  instances  the  former 
does  not  occur  at  all  and  the  latter  becomes  more  marked  than 
usual.     The  experiments  to  which  I  allude  are  the  following : — 

Exp.  44.  Tied  the  left  femoral  artery  of  a  young  cat.  12.05, 
injected  five  drops  of  conia  into  the  peritoneum.  12.17,  paral3'8i8  all 
over  the  bod}- ,  not  even  excepting  the  ligatured  limb  ;  the  ai^plica- 
tion  of  the  galvanic  current  to  either  sciatic  causes  as  strong 
contractions  in  the  tributary  muscles,  as  it  did  previous  to  inject- 
ing the  conia  (showing  that  the  peripheral  ends  of  the  motor 
nerves  were  not  paralyzed).  I  then  opened  the  spine  and  galvan- 
ized the  cord  without  producing  any  movements  in  the  extremi- 
ties. 

Exp.  45.  Tied  the  left  external  iliac  of  a  young  cat.  5.10,  inject- 
ed three-quarters  of  a  drop  of  conia  into  the  femoral  vein.  5.25, 
no  paralysis.  5.26J,  injected  one  drop  into  the  femoral  vein. 
5.36^,  no  paralysis.  5.37^,  injected  two  drops.  5.51,  slight  pare- 
sis, equally  marked  in  the  ligatured  as  in  the  uninjured  extremi- 
ties. 5.52,  injected  two  droj>s.  5.55,  complete  paralysis  all  over 
the  bod}',  not  excepting  the  ligatured  limb.  Galvanization  of 
either  sciatic  causes  strong  contractions  in  the  tributary  muscles, 
while  galvanization  of  the  spine  produces  no  effect. 

Action  on  the  Periphery  of  the  Afferent  Xerva^, — Except  the 
loss  of  irritaliilitv  of  the  eyes  the  sensory  nervous  system  has 
ahvM3's  been  supposed  to  remain  unalleeted  in  eoni;\-i>oisonini^.  In 
some  of  the  earlier  experiments  madi'  by  the  writer  evidences  were 
seen  which  threw  doubts  on  this  supposition,  but,  later,  when  tlie 
following  experiments  were  made,  especially  to  determine  this 
point,  these  doubts  l>ecame  certainties. 

Kxp.  46.  Tied  the  abdominal  aorta  and  left  axillary  arterv  of  a 
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me<liuui-4izcd  fro^.  2.49,  ii]jecte<l  oiic-€ightli  drop  of  conia  into 
tht*  iilNlomen.  ^.ftS,  tliv  ri^lit  foro  leg  in  |>Ara1yze<l,  the  rest  of  tile 
extrvmitifn  move  frvely.  One  iM>le  of  a  galvanic  batter}*  on  the 
spinal  cord  and  the  other  on  thi*  left  fore  leg  causes  reflex  move- 
ncDtH  in  the  hind  legs,  while  with  the  same  i>ole  on  the  spine  and 
the  other  on  the  right  fore  leg,  the  same  current  being  applieil,  no 
reflex  movements  occurred. 

Ex|m.  47  and  48.  KeiKated  the  last  exi)eriment  with  similar 
results. 

The^e  ex|)eriments  not  only  prove  that  sensation  is  impaire<l, 
but,  as  this  impairment  did  not  occur  in  the  ligatured  anterior 
extremity  and  was  very  manifest  in  the  uninjuretl  extremity',  it 
must  have  been  due  to  the  action  of  the  drug  on  the  peripherj'  of 
tlie  afferent  or  sensor}*  nerves. 

In  op|M>(iitiou  to  these  conclusions  could  be  cited  all  investiga- 
tors on  hemlock  since  the  time  of  Christison,  but  as  1  have  yet  to 
find  the  flrst  pa|>er  in  which  etforts  have  been  made  to  prove  that 
loss  of  sensation  does  not  occur,  but  little  importance  can  be 
attached  to  such  assertions. 

Action  on  (ht*  i'tiLuiatory  System.  On  the  PuJst*. — Asia  shown 
by  the  ft^Howing  exiwrimeuts,  coiiia,  in  onlinary  therai>eutic 
dosen,  cauM>H  an  increase  in  the  niinil>or  of  heart  lH.*ats,  with  a 
sulisequent  decrease,  but  in  these  doses  the  disease  never  goes 
below  the  original  number  of  beat;*. 
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In  poisonous,  and  even  in  full  therapeutic  doses,  the  subsequent 
decrease  in  the  number  of  pulsations  goes  far  below  the  normal 
Bomber,  as  will  be  seen  in  the  following  experiments : — 
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As  no  increase  occurred  after  the  pneumogastrics  were  cut,  the 
increase  in  the  number  of  pulsations  in  the  other  experiments  must 
have  been  due  to  a  depressing  action  on  the  pneumogastric  centres. 
The  subsequent  diminution  in  the  number  of  pulsations  can  readily 
be  explained  by  the  occurrence  of  paresis  of  the  vaso-motor  nerves, 
this  latter  being  due  to  commencing  paralysis  of  the  cord. 

Arterial  Pressure, — Conia  causes  the  column  of  mercury  in  the 
caidiometer  to  be  decidedly  lowered  at  first,  but  very  soon  the 
•eicary  again  rises  to  far  above  its  original  height.  The  follow- 
ing experiment  illustrates  this : — 

Exp.  59.  On  a  large  cat.  Normal  pressure,  7^  to  8  cent.  met. 
107,  injected  one  drop  of  conia  into  the  femoral  vein.  2.08,  arte- 
rial pressure,  7  to  7^.  2.09,  arterial  pressure,  8  to  8^.  2.10,  pres- 
lare,  8}  to  9.    2.11,  pressure,  10  to  11. 

Action  on  the  Respiratory  System. — The  first  effect  of  a  poison- 
008  dose  of  conia  is  to  cause  an  increase  in  the  number  of  respira- 
tory movements ;  this  is  followed,  sooner  or  later,  by  a  diminution, 
tod  ultimately,  if  the  dose  be  sufl9ciently  large,  by  their  complete 
cessation. 
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Exp,  10,  2.12,  injected  one  drop  of  conia  into  tlie  peritoneam  at 
a  mouse.  3.15^,  the  paralysis  is  complete,  but  the  respiralorf 
morements  continue  until  2.20. 

The  roUoning  cxporintcnts  show  thnt  the  paralysis  of  the  spiu) 
coi'd  and  the  cessation  of  reapiratorj'  niovementa  occur  at  thesi 
time,  rendering  it  very  probable  that  the  latter  is  an  effect  of  Ibi 
former. 

Exp.  71.  Tied  the  abdominal  aorta  of  a  frog.  10.36,  injeotrf 
one-hundredth  of  a  drop  of  conia  into  the  abdomen.  10.39|,  tb« 
paralysis  ia  complete  anteriorly;  respiration  still  continues,  wiii 
gaWantznlion  of  thi;  spinal  cord  causes  movements  in  the  ligatured 
limbs.  10.41,  respiration  ceased  ;  galvanization  of  the  cord  pro- 
duces no  movements. 

Exp.  72.  On  a  raedinm-sized  cat.  1. 00,  injected  three  drape  of 
conia  into  the  peritoneum  after  tying  the  left  femoral  artery.  1.08, 
paralysis,  l)nt  respiration  continues.  1.30,  respiration  ceased,  and 
galvanization  of  the  cord  causes  no  response. 

Exp.  73.  Tied  the  alidominal  aorta  of  a  mouse.  2.03,  injected 
one  drop  of  conia  into  the  peritoneum.  2.10,  respirations  ceased; 
galvanization  of  the  cord  causes  no  response. 


Gaatro- Intestinal  Action, 

In   ordinary   medicinal   doses   no  gn^tro-intestinal   symptomi 
occur  in  man;  in  experiments  upon  myself  grain  doses  we 
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by  Hariej  (loc.  cit.  p.  82) :  it  must  be  the  result,  as  in  the  case  of 
opiam,  of  a  specific  action  on  the  gastro-intestinal  apparatus. 

These  symptoms  are  not  exclusively  canine,  but  they  also  occur 
in  man,  as  attempts  at  vomiting  are  recorded  by  Bennet  (Ed. 
Joam.  Med.  Sci.  1845)  in  case  of  poisoning  by  hemlock  leaves, 
and  Schroff  (Yierteljahrschr.  f.  Praktische  Heilkunde,  1855),  in 
hli  experiments  with  conia  on  the  human  subject,  records  one 
cue  in  which  there  was  actual  vomiting. 

Action  on  the  Glandular  System. 

One  of  the  first  effects  of  a  very  large  therapeutic  dose  of  conia, 
in  about  one-half  of  the  writer's  experiments,  was  to  increase  the 
secretion  of  the  salivary  glands.  This  increase  is  not  due  to  any 
local  action,  as  it  occurs  when  the  drug  is  injected  into  a  vein  or 
into  the  peritoneum. 

As  regards  the  drug's  effect  on  the  urinary  secretion,  my  ex- 
periments compel  me  to  endorse  the  conclusion  of  Yerigo  (loc. 
dt.),  who  asserts  that  '^  conia  has  no  influence  on  the  quantity  or 
quality  of  the  urine."  Casanbau  (loc.  cit.),  however,  believes  that 
hi  the  beginning  the  secretion  of  the  kidneys,  like  that  of  the  sali- 
vary glands,  is  increased.  Probably  this  investigator  was  misled 
through  the  fact  that  the  animals  voided  their  urine  soon  after  a 
luge  dose  of  the  drug  was  administered,  but  this  urination  is  due 
to  the  spasmodic  contractions  of  the  muscular  fibres  of  the  bladder, 
which  almost  always  occurs. 

I  have  never  observed  any  action  on  the  skin,  as  evinced  by 
fither  an  increase  or  a  decrease  in  the  amount  of  perspiration, 
and,  as  other  investigators  are  silent  on  this  point,  it  is  very 
probable  that  its  function  remains  unaffected. 

Conia's  action  on  the  biliary  secretion  has  not  yet  been  deter- 
mined,  but  the  circumstance,  first  noticed  by  Nega  (Zeitschr.  f. 
Klin.  Med.  Breslau  ;  1850,  1),  and  confirmed  by  Yan  Praag  (loc. 
cit.),  that  after  death  from  conia-poisoning,  the  gall-bladder  is 
always  found  distended  with  bile,  renders  it  probable  that  it  in- 
creases the  biliary  secretion.  In  all  the  post-mortem  examinations 
made  by  the  writer  on  animals  poisoned  by  conia,  this  distension 
of  the  gall-bladder  was  invariably  present. 
26 
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Action  on  the  Mvscvlar  System. 

Tlie  voluntary  muscles  escape  unscathed  in  coDia-poisoaiDg, 
tlicy  continuing  to  respond  to  galvanism  for  a  long  time  after 
deatli.  The  contractility  of  the  muscles,  however,  may  be  de- 
stroyed by  soaking  iu  a  very  concentrated  solution  of  the  alkft- 
Ioi<l,  but  before  such  an  effect  can  be  produced  in  life,  the  animil 
will  have  perished. 

On  the  nou-Btriated  muscular  fibres  the  action  of  the  dmg  ii 
more  pronounced ;  Geiger  (Mag.  f.  Pharm.  xxxv.  8. 12  n.  2.^6), 
states  that  it  produces  irritation  of  the  involuntary  masculir 
fibres  of  the  diaphragm  and  alimentary  canal.  In  the  cxperimeat* 
made  by  the  writer,  contractions  of  the  muscular  fibres  of  the  in- 
testinal canal  and  bladder  were  observed. 

A(^ion  on  the  Pupil. 

Pr,  Hoppe  (Die  Nervenwirkung  d.  Heilmittel,  Leipsic,  Hft.  1), 
made  a  number  of  experiments  to  determine  this  action  of  tbe 
drug,  and  in  conclusion  says :  In  the  beginning  the  pupil  is  con- 
traeled,  but  later  it  becomes  very  much  dilated.  Ilis  conclusion 
has  been  confirmed  by  Pelvette  and  Demourette  (loc.  cit.),  irbo 
attribute  the  contraction  to  augihentation  of  the  excitability  of 
the  spinal  cord. 

Tlie  conclusions  drawn  by  the  writer  from  a  number  of  eiper- 
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Action  on  Temperature, 

All  investigators  of  the  action  of  conia  have  thus  far  agreed  on 
one  point,  to  almost  totally  ignore  this  action  of  the  drug.  One 
copying  ftrom  the  other,  all  saying  that  the  temperature  is  lowered, 
and,  as  far  as  I  am  aware,  until  this  investigation,  no  one  even 
imagined  that  conia  was  so  peculiar  as  to  be  one  of  three  drugs 
(atropia,  woorara,(7)  and  conia)  that  cause  a  decided  increase  in 
the  temperature  of  the  animals  poisoned.  This  increase  occurs 
not  only  from  poisonous  doses,  but  also  when  full  therapeutic 
doses  are  administered.  This  increase  in  temparature  lasts  from 
three-quarters  of  an  hour  to  an  hour  and  a  half,  when  the  temper- 
ature gradually  becomes  normal. 
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Action  on  the  Sexual  Organs. 
Tbe  genital  depression  attributed  to  coQiam  by  the  ancientt, 
modem  investigators  have  been  unable  to  discover.  The  ancieDti 
believed,  thai  not  only  does  it  repress  sexual  desire,  but  that  it 
actually  caused  an  atrophy  of  the  testes  and  mamma;,  nbich 
latter,  of  course,  impIicB  atrophy  of  the  ovaries  also.  The  &lsitf 
of  this  belief  was  shown  in  several  cases  of  chorea,  occurriogia 
girls  about  the  age  of  puberty,  in  whom  menstruation  came  on 
while  tbe  patients  were  under  the  physiological  effects  or  conia. 
That  it  baa  no  effect  on  the  mammary  accretion  of  civta  ia  proTwi    | 
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enlivening  our  dreams  by  midnight  concerts  in  the  backyard. 
He  was  given  one>twentieth  of  a  grain  of  conia  on  four  consecu- 
tive nights.  Finding  that  this  dose  produced  no  effect,  on  the 
fifth  night  I  gave  him  two  drops  hypodermically,  yet  that  night, 
thoQgh  very  much  under  the  influence  of  the  drug,  he,  after  many 
Ikilares,  managed  to  creep  to  his  trysting  place  and  commenced 
his  regular  nocturnal  music  This  experiment  proves  beyond  a 
doubt  that  conia  has  no  power  to  arrest  or  depress  natural  sexual 
desire;  but  while  this  is  the  case  in  the  normal  condition, 
morbid  states  are  said  to  be  much  influenced  by  the  drug.  In 
proof  of  this,  Dr.  Harley  (loc.  cit.  p.  51)  writes :  "In  those  states 
of  exhaustion  and  irritability  which  arise  from  self-abuse ;  and  in 
those  cases  of  erotic  tendency  that  arise  from  some  obscure  irri- 
tation of  the  lumbar  portion  of  the  cord,  I  have  never  known 
conium  to  fail  to  give  relief.''  In  my  opinion,  however,  this  relief 
is  better  explained  by  referring  it  to  the  depressant  action  which 
the  drug  has  on  the  spinal  cord,  than  to  any  possible  action  on 
the  sexual  organs. 

Absorption  and  Elimination. 

That  conia  is  absorbed  is  beyond  question,  as  it  has  been 
found  by  Orfila  in  the  spleen,  kidneys,  and  lungs  of  poisoned 
animals.  Absorption  occurs  without  regard  to  the  manner  in 
which  the  drug  is  introduced  into  the  system,  but  when  the  drug 
is  placed  on  the  whole  skin  in  small  quantities,  absorption  does 
not  take  place.  That  this  must  be  due  to  its  great  volatility  is 
shown  by  the  following  experiment. 

Exp.  85.  Placed  thirteen  very  small  frogs  in  a  weak  solution  of 
conia  at  4.31 ;  took  them  out  in  one-half  minute.  4.35,  four  of 
the  frogs  are  paralyzed.  At  4.37,  three  more  were  paralyzed,  and 
by  4.40,  all  were  paralyzed. 

Absorption  must  have  taken  place  through  the  skin  of  these 
animals,  as  the  solution  merely  reached  up  to  their  abdomen. 

Conia  undergoes  no  change  in  the  system,  although  Harley  says 
it  does,  because  he  failed  to  find  it  in  the  urine  *of  poisoned 
animals ;  yet  it  is  eliminated  by  the  kidneys,  in  whose  secretion 
Zaleski  and  Draggendorf  (H.  0.  Wood's  Therapeutics)  have  found 
abundance  of  it  in  the  first  twelve  hours  of  the  poisoning,  and 
traces  of  it  for  two  days  and  a  half. 

That  it  is  not  necessary  for  conia  to  be  changed  in  the  system 
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in  or^pr  to  produce  its  moat  roarked  effect,  tbat  on  the  peripliei7 
of  the  effcrant  or  motor  nerves,  was  proved  by  tbe  following  expeii- 
ment. 

Exp.  86.  Cut  off  both  liind  lege  of  a  cat  previously  killed  with 
chloroform ;  both  sciatica  respond  equally  well  to  galvanism.  Into 
the  left  femoral  artery  a  one-grain  solution  of  conia,  while  into  tlw 
riglit  an  equal  quantity  of  water  was  injected.  In  thirty  second! 
the  application  of  tlie  galvanic  current  to  the  left  sciatic  nerve 
causes  no  response,  while  its  application  to  the  right  sciatic  cbumi 
contraction  in  its  tributary  muscles. 

The  following  physiological  test  proves,  conclusively,  thatcooia 
is  eliminated  by  the  urine. 

Exp.  87-  Placed  two  small  frogs  in  the  urine  of  a  coniinized 
animal ;  in  forty  seconds  they  were  both  taken  out  completely 
paralyzed. 

Exp.  88.  Placed  two  small  froga  in  the  urine  of  another  conl- 
inized  animal,  and  obtained  results  similar  to  those  obtainedia 
the  last  experiment. 

As  the  conclusions  at  which  I  have  arrived  are  scattered 
throughout  tbe  essay,  it  has  been  tliouglit  proi>er  at  this  point  to 
present  a  concise  summary  of  tlie  conclusions  previously  given. 

I.  Conia,  instead  of  being  poisonous  to  plants,  as  has  heretofore 
been  supposed,  really  acta  as  a  preaervative ;  the  alcoholic  extnct 
of  hemlock,  however  (probably  through  some  impurities  which  It 
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(lominatotl,  the  paral ynis  of  thi*  cord  not  o<*curring  until  the  |>erio(l 
of  death,  hut  in  two  cx|)eriment8  tho  |H.*riphcrAl  paralyftin  failed  to 
occur,  while  the  npinul  paralysin  was  manifest  much  earlier. 

VI.  The  increane  in  the  nnnil>er  of  heart  treats  which  occurs 
earl}'  in  conia-poi»oning,  is  due  to  paresis  of  the  pneumogantrics : 
the  suhsetpient  decrease  is  due  to  paresis  of  the  vaso-motor  nerves, 
this  paresis  !)eing  due  to  coiuioencing  paralysis  of  the  motor  tra(*t 
of  the  spinal  coni. 

VII.  The  primary  .acceleration  in  the  respiratory  movements  is 
also  due  to  pneumogastric  paresis  while  their  diminution,  which 
soon  oc(*urs,  is  caused  by,  and  proceeds  pari  pa«9u  with  the  pa- 
resis of  the  spinal  motor  tract. 

VIII.  The  salivary  secretion  is  the  only  secretion  markedly  in- 
ereaAe<l  by  a  (Miisonous  done  of  ccmia. 

IX.  The  voluntary  muscles  esc*a|)e  unscatheil  in  conia-poisoning; 
their  contractility,  however,  may  !)e  destro^vd  by  soaking  in  a 
concentrated  solution  of  the  alkaloid.  Contractions  of  the  non- 
striated  muscular  flbres  of  the  alimentary  canal  and  bladder  are 
caused  by  |M)isonous  doses. 

X.  (^intraction  of  the  (uipil  only  occurs  when  the  drug  is 
directly  applii*<l  to  the  eyeball :  it  in  then  due  to  irritation.  The 
dilatation  of  the  |>upil  occurring  after  the  absorption  of  conia  is 
due  to  pare»i(i  of  the  peripheral  extremities  of  the  ciliary  branchcH 
of  motor-o(*uli  ner>*es,  no  longer  enabling  the  s|)hincter  of  the  4ris 
to  counteract  the  radiating  fibres  nupplied  by  the  more  slowly 
imralyxing  sympathetic  nerve.  • 

X  I.  Conia,  unlike  almost  every  other  drug  of  the  materia  mi»<Uca, 
and  contrary  t(»  the  ntiitement  found  in  all  works  on  thera|)eutics, 
cauMf^  a  dtM*ided  increase  in  tem|)eraturc. 

XII.  The  genital  depn*ssion  attribute«l  to  conium  by  the 
an«'ient<»  must  have  de|>ended  entirel}*  on  their  imaginations,  and 
not  on  atro|)hy  of  the  testes  and  mamma*. 

XIII.  r*onia  is  absorbed  and  is  eliminated  unchangeil  by  the 
kidnrvs. 
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spring  from  the  aorta.  Id  the  example  dissected 
by  Dr.  Cbupman,  there  was  an  innomiuti 
artery,  which  gave  off  tbe  left  subclavinn,  mib  L, 
the  right  Biiljclavian,  8Kb  R.,  the  right  Tertebnl, 
V,  and  the  common  trunk  of  the  carotids,C;  tbe 
left  vertebral,  V,  springing  alone  from  tbe  aoitt; 
whereas  in  Prof.  Owen's  example,  according  to 
the  description,  the  left  subclavian,  as  well  u 
the  left  vertebral,  came  off  Be])arat«ly  from  tb« 
aorta,  while  tbe  right  vertebral  came  from  right 
subclavian.  Il  is  possible  that  in  the  fomxT 
the  disposition  of  the  bloodvessels  was  an  aav 
maloiis  one.  He  would  also  mention  that  there 
was  an  entire  absence  of  a  gall-bladder,  whick 
was  noticed  twice  out  of  three  times  in  tbecuei 
studied  by  Prof.  Owen.  For  the  reason  abon 
given,  he  did  not  refer  to  the  brain,  alimcDtarf 
canal,  etc. ;  to  those  who  may  be  interested,  lit 
would  simply  state  that  these  organs  may  bt 
seen  in  the  museum  of  the  University  of  Pennsylvania. 

fost-morlem  Examinalion  of  on  Elephant. — Dr.  Chapma.v  re- 
marked that,  while  the  oi^anization  of  the  elephant  is  pretty  well 
known  to  naturalists,  as  the  opportunity  of  diaaecting  it  does  not 
often  present  itself,  he  wotild  call  the  attention  of  the  membew 
to  a  few  points  noted  in  \na  poat-morle.m  of  the  Empress,  which 
recently  died  at  the  Zoological  Garden.  On  account  of  the  heU 
of  the  weather,  the  cxamiimtion  was  necessarily  n  limited  one. 
For  some  months  licforc  death  the  animal  had  been  gradually  rait- 
ing, liiiviiig  readied  an  extreme  old  age.     Numerous  abscesses  in 
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bited  type  of  structure.  The  great  omentum  might  be  compared 
to  m  large  sheet — in  it  the  lymphatics  were  most  beautifully  exhi- 
hiled.  The  trunk  was  seen  to  consist  of  longitudinal  and  trans- 
vene  muscles,  while  the  nerves  supplying  it  were  numerous  and 


September  28. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-four  members  present. 
Samuel  O.  Lewis,  Eugene  Santee,  M.D.,  and  Stephen  Greene 


elected  members. 
The  Committee  to  which  it  had  been  referred  recommended  the 
paper  to  be  published  : — 
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OH  FOSSIL  BEMUN8  07  EEFTIIIA  AKD  FISHES  FSOU  nxUDIL 
BY  E.  D.  COPE. 

John  Collett,  the  accompliBbed  assistRiit  of  Prof.  Cox  of  tbe 
Geological  Survey  of  Indiana,  recently  Biibmittcd  to  my  examiu^ 
tiou  a  number  of  vertebrate  remains  from  some  point  in  lllinnt. 
The  specimens  were  talten  from  a  blackish  shale,  and  consist  of 
separate  vertel>rffi  and  other  tlementa  of  the  skeleton,  often  it 
fragmentary  condition.  Attliough  the  absence  of  information 
to  the  mutual  relations  of  the  pieces  renders  the  idenli&catioi 
difficult,  yet  the  interest  attaching  to  them,  in  consequence  of 
thoir  peculiar  forms  and  the  locality  of  their  discovery,  rendcn 
it  important  to  determine  their  zoological  position.  Mr.  CoUett 
informs  me  that  all  the  specimens  were  found  near  together,  ind 
nt  the  same  horizon,  by  Dr.  Winslow.  Much  credit  is  due  to  Dt. 
Winslow  for  the  painstaking  labor  bestowed  in  procuring  iwl 
cleaning  the  specimens,  and  for  his  liberality  in  presenting  tbeo 
to  the  geological  coliection. 

A  remarkable  peculiarity  of  all  the  vertebriB  of  the  series  is  thi 
longitudinal  axial  perforation  of  the  centruni.  They  present  Um 
character  observed  in  Archegosaurus  and  other  Stegoceplialom 
Balrachia;  but  which  also  exists,  according  to  Giinther,  in  tht 
living  Rhynchocephalous  lizard — the  Sphenodon  of  New  ZesUnA 
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Films  in  Europe,  and  the  only  living  species  is  found  in  New 
t—ltnd.  Thus  it  would  seem  tbat  a  fragment  of  this  fauna,  so 
memit  in  the  northern  hemisphere  and  so  remarkably  preserved 
}m  tbe  soQthem,  has  been  brought  to  light  in  Illinois.  It  must  be 
iddad,  in  reference  to  the  geologic  age  of  the  fossils,  that  the 
pDOS  IHplodfis,  Ag.,  has  not  yet  been  discovered  above  the  car- 
bsnlferooa ;  and  that  one  genus  of  the  Rhynchocephalia  belongs 
l»  the  Permian  in  Oennany.  We,  therefore,  await  further  mate- 
rial before  venturing  a  decision  whether  they  belong  to  Triassic 
m  Permian  time. 


b«l«roelitBi,  Cop«. 

Cfeneric  characters, — This  genus  is  indicated  primarily  by 
caudal  vertebrse;  other  parts  of  the  skeleton  found  with  it 
fiobably  belong  to  the  same  animal,  so  I  describe  them  in  this 
wmnection,  awaiting  further  discoveries  to  confirm  or  disprove 
teeh  reference.  The  pieces  include  parts  of  .two  femora — of 
t  tibia,  1  ulna,  metapodial  and  phalangeal  bones,  ribs,  and  other 


The  caudal  vertebra  best  preserved  is  stout,  discoidal  in  form, 
and  deeper  than  wide.  It  resembles  in  form  that  of  an  herbivorous 
dlnoeanrian,  but  differs  otherwise.  The  articular  faces  are  deeply 
eoBcave,  the  posterior  most  strongly  so ;  and  the  middle  is  occu- 
{lied  by  a  large  foramen,  whose  diameter  is  about  equal  to  that  of 
the  centrum  on  each  side  of  it.  The  lateral  borders  of  the  poste- 
rior articnlar  face  are  expanded  backwards,  and  articulate  with  a 
bevel  of  the  corresponding  edge  of  the  anterior  articular  extremity. 
In  this  way  the  vertebra  combines  the  mechanical  relations  of  the 
Ueoncave  with  the  opisthocoelian  structures.  The  neural  arches 
are  narrow,  and  directed  backwards;  their  bases  are  firmly 
eooeaified  with  the  centrum ;  no  zygapophyses  appear  on  the 
portion  of  the  neurapophyses  preserved,  and  it  is  probable  that 
tbey  were  weak  if  existing.  On  the  inferior  surface  of  the  centrum 
two  shallow  pits  occupy  considerable  space,  and  indicate  the  ex- 
istence of  large,  free,  chevron  bones.  No  transverse  processes. 
In  one  vertebra  the  floor  of  the  neural  arch  is  deeply  excavated ; 
in  the  other  it  is  plane,  and  marked  with  a  median  groove. 

Of  the  remaining  bones  it  may  be  observed  that  the  articular 
&ce8  were  evidently  capped  by  cartilage,  and  do  not  present  the 
smooth  condyloid  character  common  to  so  many  reptiles.  They 
ire,  indeed,  not  so  smooth  as  the  dense  layer  of  the  shafts  and 
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surrounding  portioua.  which  rises  in  a  fine  bounding  ridge  roBai 
the  surface  formerly  capped  by  the  cartilage.  The  srtJcular  aid 
of  n  bono  may  he  the  proximnl  end  of  the  femur.  The  section  nf 
the  shaft  reaehibles  that  of  a  T-rail — the  lesser  expansion  repit- 
senting  the  hiise  of  the  trochanter,  and  the  greater  that  of  tht 
head.  Seen  prosimally,  the  head  ia  transverse  and  truncate,  u 
in  the  great  trochanter  of  many  mammals,  while  the  trocbaatetii 
smaller,  oval  in  section,  and  oblique  to  the  bead.  There  are  Iwg 
articular  facets  on  the  head — the  larger  extends  across  the  ioner 
side  ;  the  smaller  is  subronnd,  and  is  directed  inwards  or  tonrudt 
the  trochanter;  the  two  are  separated  by  the  ridge  of  a  right 
angle. 

A  supposed  distal  end  of  a  nietapodial  bouc  displays  a  shallor 
trochlear  face  of  not  much  autero-posterior  diameter,  A  phalnage 
is  of  remarkable  form,  resembling  that  of  au  herbivorous  diuosinr 
in  its  short  wide  proportions.  The  articular  faces  are  slightly 
trochlear  in  their  character,  and  the  inferior  is  directed  inf<eriotl| 
at  an  angle  of  45°  to  the  axis  of  the  shaft.  The  form  indicates  i 
digitigrade  terrestrial  form.  The  proximal  cud  of  a  rib  exhibita 
the  section  of  the  shaft  and  the  head.  The  latter  has  a  broid, 
tuherciilar,  articular  surface,  and  a  smaller  capitular  surface  on 
the  narrow  produced  head.     The  section  of  the  shall  is  lenticular. 

This  genus  appears  to  combine  some  diuosanrian  characteristic* 
with  those  in  which  it  resembles  the  Ithynchocephalia.  This 
association  of  diverse  features  is  coniirmed  by  those  observed  in 
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Tbe  siiperflcial  layer  of  the  other  Itones  is  smooth  or  striate  and 
mgose  near  articular  extremities.  Tin*  distal  end  of  the  head  is 
ohiiqoe,  and  the  hide  tK.*Iow  it  concave  for  a  short  distanc*e.  The 
Tery  short  shaft  of  tlie  phalange  is  concave,  nhnost'emarginate  on 
one  margin.  The  l)orders  of  the  tu)»ercular  head  of  the  rib  are 
thin  and  broadly  flareil  outwards  at  the  sides. 

X. 

TraniTrme  proximal  dismrtrr  femur 024 

Antrro.fMitt^rior  iltnmrtrr  head  of  femur 018 

TrsiiftvrnM'  tliamrt«*r  thaA  of  femur 015 

Vertical  diameter  shaft  of  ri)> 008 

rib  at  tubercle 010 

rib  at  head 006 

Trantrerse  diameter  tulMTcle  of  rib OOt^ 

Pnitimal  width  of  phalange 014 

d«  pth  of        ** 007 

Leni:th  c»f  «amc  phalange 010 

The  remains  indicate  an  animal  more  robust  than  any  existing 
lixard,  but  (irobably  not  so  long  as  some  of  the  larger  Varani. 

Oflftf  Ar«fs  MlUtta,  Cop«. 

Otnrnc  rhnractrra. — This  genus  reposes  on  a  series  of  vertebnr, 
which  inrludoH  cervicals,  dorsaln,  and  caudals.  Associated  with 
these  are  pniximal  endn  of  rilis,  a  coracoid  Itone,  and  some  pha- 
langes, which  are  provisionally  referred  to  the  same.  They  l>ear  the 
tame  relation  uf  hixc  to  the  vertebra*  that  the  corres|)onf1ing  lK>nes 
do  to  the  vertebne  of  the  Cricotug  /ic/croc/i/i/n,  and  have  an  appro- 
priately more  slender  form,  like  the  vertebrte  in  ClepfydropB. 
Thrv  Iwloni;  in  any  case  to  an  allie<l  form. 

The  vertebra*  on  which  the  genus  re|K)ses  are  more  elongate 
than  the  corres|>ondihg  ones  of  (>i<i)/mk.  The}'  are  deeply  bicon- 
cave, the  articular  cavities  l>eing  funnel-Mha|MHl  and  continuous, 
thus  (perforatih};  the  entire  length  of  the  centrum.  In  a  dorsal 
Tcrtebra  the  caviiien  i*ommunicate  by  a  very  small  orific*e,  while 
in  the  |>of»terior,  the  me<lian  contraction  of  the  canal  is  less  marked. 
The  |M>Aterior  cavity  is  more  gradually  contracted  than  the  ante- 
rior; in  the  latter  the  ex(*avation  is,  in  most  of  the  vertebne,  but 
alight  (exi*ept  U-neath  the  flfK>r  of  the  neural  arch),  until  it  falls 
rather  abruptly  into  the  axial  |)erforation.  In  an  ? anterior  dorsal 
it  is  as  widely  excavated  at  the  l>order  as  the  |K>sterior  funnel. 
Another  fieculiarity  is  the  alisence  of  processes  of  the  centrum; 
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and  a  small  capitular  articnlation  is  seen  sessile  on  the  border  ol 
tbe  cup  of  two  of  the  dorsals. 

The  axis  has  a  singular  form,  owing  to  the  tubular  perforation 
which  continues  the  posterior  excavation  to  the  anterior  bee  of 
the  centrum.  There  are  three  articular  faces,  a  larger  suhroDiid 
inferior  and  two  smaller  superior,  which  border  the  Dcunl  caail 
in  front  and  below,  and  arc  separated  from  each  other  and  tht 
inferior  face  by  the  perforation  in  question.  The  anterior  Qm 
slopes  obliquely  backwards  and  downwards,  and  ia  codtsx  ii 
transverse  section.  There  is  no  facet  for  tbe  firee  bypapophy^ 
of  tbe  odontoid,  but  it  appears  that  tbe  inferior  articular  face  wu 
applied  exclusively  to  the  centrum  of  tbe  atlas^,  as  in  SphenotLtiL 
But  the  nxis  differs  from  that  of  the  latter  genus  in  the  absence  of 
a  coossifled  odontoid  process.  Either  that  element  "ia  altogether 
wanting,  or  it  consists  of  two  pieces,  interrupted  in  the  middle  bj 
the  notochordal  foramen,  and  in  correspondence  with  the  superior 
articular  facets.  There  is  no  true  hypapophysis  of  the  axis,  snd 
the  only  indication  of  lateral  processes  is  a  small  articular  fa«t 
on  each  side  ou  tbe  lower  part  of  the  rim  of  the  posterior  funEeL 
These  may  have  been  related  to  rudimental  cervical  ribs.  The 
neural  arch  is  broken  off. 

The  dorsal  vertcbrre  have  their  sides  somewhat  contracted;  in 
one  specimen  the  inferior  face  is  rounded,  in  another,  whicit  I 
suppose  to  belong  to  a  didcrent  part  of  the  column,  il  is  longitu- 
dinally acute.     In  this  and  another  dorsal,  where  the  parts  in 
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Therv  ift  no  iii<1k*Atinn  of  the  tmnHvertse  flMiireH  seen  in  Sphemnlun 
auil  many  Lntfrtilia^  nor  an*  tlit*rc  any  (Ua|»oi>hyBC8  on  the  caudal 
Tertc»l»rtt»  prvficrvml. 

Two  viTtcltra*  accompanying  the  alK>vc  are  Hiinilar  in  (general 
chanu*t4*rH,  ami  ap|>ear  to  tielon^  t«>  the  aacriiin.  If  truly  nnch, 
the}-  indicate  a  structure  diflvn-nt  from  that  Been  in  Lanrhlia 
And  CriH'fHlilui^  and  prcMcnt  aome  resemblance,  perliaps  only 
•uperAciaUto  the  Pinosauria.  The  centrum  in  much  comprcHHcd, 
and  the  articular  extremities  preKcnt  :i  wide  plane  bonier  1k*Iow 
the  noto(*hordal  |>erfr>ration.  The  corresponding  part  of  the  ct>n* 
trum  pretientA  no  indication  of  tliapophyses.     Neural  arch  lost. 

Some  heads  of  ribs  of  appropriate  sixe  are  compressed,  and 
exhibit  a  small  tutK^ro^^ity  which  is  iM*rhaps  a  rudimental  capitulum. 
They  are  much  mon*  li/.ard-like  than  those  of  Cri'fo/u^. 

The  phulan^es  are  c»f  more  slender  form  than  those  of  Criotfuit 
and  more  like  thoM.*  of  lizanls,  although  less  slender  than  usual 
among  that  <»rder.  The  shaft**  are  sometimcH  little,  hometimes 
much  deprcMhcd.  The  distal  condyle  of  one  of  the  latter  is  not 
enarglnate.  An  ungual  phalange  is  Hultconio,  tlat  below,  and  with 
a  shallow  groove  altove  one  of  its  lateral  borders. 

A  coracoiil  bone  support ?«  the  greater  part  of  the  glenoifl  facet, 
and  exhibits  also  a  facet  for  the  scapula.  These  are  flat,  an«l  not 
excavated,  its  form  is  that  of  an  irregular  right-angled  triangle, 
the  basf  anterior  and  the  outer  angle  truncated  by  the  glenoid 
faix'tit.  Its  inner  margin  is  thickened  and  truncatinl  as  though  it 
hail  lieen  articulated  with  a  roesosternal  or  opposite  coractiid  lN>ne. 
Ttit«  may  not  U*  a  correct  interpretation  of  its  ap|K'arance,  for  if 
Ml,  the  arrangement  would  differ  equally  from  that  of  .^pheno<lon, 
l«acx*rtilia,  and  Salamanders,  and  rem'Uible  that  of  the  S'turop* 
trrkf'jia.  And  it  is  not  to  be  denied  that  there  an*  other  |H»intH  of 
r%*4emblane«*  to  tin-  coracoid  of  that  order.  There  is  an  anterior 
marginal  facet  as  though  for  a  clavicle,  and  a  hhort,  oblitpie, 
p«nterio-int«*rnal  one,  as  though  atlaptisl  for  a  small  sternum. 
Then-  is  a  sIi.hIIow  notch  on  the  inner  bonier  anteriorly,  corre- 
ii|jondiug  to  one  of  thost*  of  the  Lart'rtilia, 

Thin  genus  irt  more  typically  KhynclKHVphalian  than  Cri'yttmi. 

.*!/•*•«  ri*'  rhtirni-frrg, — There  i»i  a  shallow  fonsa  in  the  entering 

angle  iM-tween  the  KU|HTior  ami  inferior  articular  facets  of  the 

front  of  the  axis,  and  the  centrum  of  the  same  is  obtusely  ki*eled 

below.    The  bonier  of  the  anterior  articular  face  of  the  dorsal 

S7 
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vertebra  with  keeled  centrum  is  undulate.  The  obtuse  inferior 
face  of  another  dorsal  is  rugulose,  and  the  edge  of  the  articular 
face  is  not  undulate.  Tlic  inferior  faces  of  two  caudals  are  marked 
with  two  fine  parallel  grooves,  while  in  another  caudal  and  the 
fsacrals  the  same  is  smooth.  There  are  some  longitudinal  ridgea 
on  the  upper  side  of  the  larger  caudal.  The  coracoid  is  concave 
on. its  inferior  side, convex  on  its  superior;  the  inner  and  anterior 
borders  are  thickened  by  flaring  of  the  edges.  Surface  smooth. 
The  posterior  edge  is  thin,  and  is  notched  just  behind  the  glenoid 
facet.  The  proximal  facets  of  the  phalanges  are  shallow,  simple, 
and  more  or  less  transverse. 

Length  centrum  of  axis 006 

Width  do.  at  middle  behind 008 

Depth  do.  (ohliquc) 010 

Length  centrum  of  sharp-keeled  dorsal 014 

Depth  do.  hehind 013 

Width  do.  behind 012 

Length  centrum  of  rounded  dorsal 013 

Depth  do.  behind Oil 

Width  do.  behind 0105 

Width  neural  canal  of  do 004 

Length  centrum  of  larger  caudal 014 

Width  of  do 0085 

Depth  of  do 008 

Length  of  base  of  neural  arch  of  do 008 

Length  of  smaller  caudal 0105 

Depth  centrum  of  do 007 

Width        ''  '" 0O7 

Width  of  rib-head 010 

Length  of  coracoid 024 

Width  of         ** 019 

Diameter  of  glenoid  facet  (transverse) 009 

Diameter  of  inner  border  (vertical) 006 

Length  of  a  phalange 010 

Depth  pro.\imally 004 

Width         **  007 


Tliis  species  was  of  smaller  size  than  the  C}'if'(>fu,^  Jir(cr(hh'fu,<. 
It  is  dedicated  to  John  CoUetl,  of  Newport,  Indiana,  of  the  State 
Geological  Survey. 

Ceratodus  vinslovii,  Cope. 

Ive[)resented  by  a  tooth  in  good  preservation,  lacking  only  a 
fragment  of  one  end,  and  a  portion  of  the  inner  niaririn  of  tlie  base. 
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The  tTown  of  the  tooth  U  in  p*norii1  outline  tin  ovnl,  wider  At  one 
end  thnn  the  other,  the  inner  tK>rder  gently  eon  vex  and  entire. 
Tht'  outer  iKirdiT  id  ninrked  by  six  shallow  notehes  which  are 
»e|uirAted  by  aa  many  sharp,  eompressetl  project ion«.  The  emnr- 
pnatioUH  and  itentielen  are  the  termini  of  corr(*Rponding  gn^oveH 
and  ridges,  which  radiate  from  a  smooth  ftpace  alonp:  the  inner 
margin  (»f  the  crown.  From  thiH  plane  the  grooves  gradually 
dee]K*n  to  the  margin;  the  separating  ridges  are  acute,  and  with- 
out irregularity  or  serration.  The  haw  or  root  of  the  tootli  is 
quite  wide.  Kxternally  it  extends  l»eyond  the  Inirder  of  the  crown 
at  the  notches,  and  has  proJiH!t ions  cor n^spon ding  to  the  denticles, 
fh>m  which  it  is  separatiMl  !»y  a  horiztmtal  notch.  On  the  inner 
side  the  hn<e  exti'uds  like  a  shelf  lK\voiid  the  |M)sterior  half  of  the 
crown,  and  is  producetl  backwards  beyond  its  iK>sterior  border. 
The  inft-rior  plane  is  cont^avc  in  transverse  sei-tion;  the  crown  is 
plmiie  in  all  diri*ctions. 

M. 

I^nu'tli  of  emu  n  pn-ju-rviil 021 

Width  of  rnnvn OVA 

L4*n>;th  «if  pMit  pn**«Tv«M| 02** 

Drpth  of  tiMifli  intrrnAUy (Vri 

Diptli  of  UMitli  rxti  riiiilly 00:t 

This  i\'rati»lit:t  rfM'UiblcH  the  species  descrilied  by  Agas**i/ 
under  the  nanu-s  of  f\  i*nrvHs  ami  f/.  itrrraimt  from  the  Knglish 
Trias,  l»ut  ditler**  fnuu  thrm  in  the  shortness  of  the  t«N>th-likf 
processcH.  In  nom*  of  the  describetl  species  do  I  find  such  a 
development  of  tlu*  basin  on  the  inner  side. 

This  Hinvies  is  of  interest  as  intrinlucing  the  genus  to  North 
America.  It  i»  dr«licate«l  to  I>r.  Winslow,  to  whom  wc  are  in- 
debted for  its  ili»covi*rv. 
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OOTOBEB  5. 

Dr.  LeConte,  Tiee-I'reBident,  id  the  chair. 

Twenty-five  memberB  preeeiit. 

The  following  papers  were  pi-esenteii  for  publication: — 

"  On  North  A  merican  Noctiini."     By  Ang.  R.  Grote. 

"  Notes  oil  the  Noctuiilte,  witli  descriptions  of  certain  new  spe- 
cies, No.  II."     By  H.  K.  Morrison. 

"  Description  of  a  new  species  of  Itird  of  Paradise  of  the  geam 
Ptiloris,  in  the  collection  of  the  Academy."  By  James  A. 
Ogden,  M.D. 

Obterontionx  on  Lilie». — Mr.  Thomas  Meehan  remarked  that 
some  bulbs  of  Liliiim  pnrd&liiium,  reieived  last  spring  from  Dr. 
W.  P.  Gibbons,  bad  the  scales  nitioulntrd-in  the  middle.  The 
upper  portion  of  the  jointed  scale  fell  off  easily  nt  the  slightnt 
touch,  giving  the  blutil  ends  of  the  remaining  portion  the  appea^ 
ancc  of  grnins  of  Indian  corn  as  they  were  arranged  along  tbt 
rhizome.  Dr.  H.  N.  Bolander  lias  since  informed  him  that  tt  wii 
n  common  characteristic  of  thia  species.  It  does  not,  howefer, 
appear  to  have  been  noticed  by  monographers  of  tliia  genas.  He 
had  since  found  that  the  eastern  Lilium  superbiim  had  the  tame 
character.  It  was,  however,  hy  no  means  regular.  Some  bnlbi 
would  bavc  a  large  nuralKr  of  articulated  scales,  while  otbera  bid 
but  a  few  bcre  and  there ;  an<)  they  were  as  likely  to  Iw  fonid 
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phy»inlo);ioal  fncts  )ia<l  rcK*(*ntly  l>ecn  hronpht  to  ligbt  by  Mr. 
FraiirJH  ParkniHii,  ofruinlirul^c,  Miibh.,  tin*  eminent  liihtorian  and 
ICcnnI  botaniht.  Il«*  hud  endeavorefl  to  hybridize  a  number  of 
•|M»ciei»  of  Lily  with  the  Japan  L.  auratnm.  To  ^uanl  against  the 
chance  of  fertilization  by  their  own  pollen,  the  anthers  were  cut 
from  the  llowi>rK  befon*  they  had  fMTfected,  and  other  pn*cautiuDt» 
taken.  There  Beeme<l  to  be  no  chance  of  any  result  but  to  pr«>- 
iluce  hybrid**,  or  not  to  hihmI  at  all,  according  to  all  that  has  l»een 
heretofon-  known  of  such  subjects.  Hut  in  every  cane  but  one  i>f 
thoM*  which  have  ho  far  bloMsouied,  the  mtMllings  are  like  the 
female  i>a rents.  There  waa  one  n*m:irkable  hybrid,  and  one  only. 
That  the  mab*  paivnt  shoubl  )«  |Mitentiai  for  n*pro4luction,  and 
yet  |>owrrlesii  to  transmit  the  slightest  tnice  of  its  own  character- 
ifttics,  he  thought  among  the  most  wonderful  of  the  recently  dis- 
o<»vered  fat't**  in  vegetable  physiob>gy,  and  would  render  the  Lily 
family  an  object  of  renewe<l  inten*st. 

Ay*  remark«'d  UTon*,  some  Lilium  su|»crbum  growing  near  the 
olhep*  lM»n*  Hffds  freelv,  every  flower  i»erfectlv,  and,  so  far  as  he 
cx*uld  iKH.*,  without  any  sisn^al  aid  from  in84i*t  a;:ency.  lie  hat  I 
been  intercHted  in  n<»ting  the  remarkable  manner  in  which  the 
aee<l-veNM'N  varird.  lie  exhibited  a  numlK*r  of  capsules,  M*li*<-tiHl 
from  twenty-live  plants,  each  plant  U^aring  all  its  sefd.veHHela 
exactly  after  the  pattern  of  each  one  exhibitetl.  8ome  were  alM>ut 
two  inchi'H  long  and  linear,  with  rounded  enda ;  f>tlierH  «>f  the 
aamecharactrr  but  with  the  end  pri»morKi%an<l  giving  a  tri<iuetr<»us 
character  to  the  apex.  .\nf»ther  hail  I  he  cari>ellary  etlges  |K*rf«i*tIy 
•m«M»th.  another.  |K'rhap?«,  like  it,  with  tuniiil  raided  etlges.  Tht*n 
then*  Wen*  lanceolate,  oblong,  davate,  pyriform,  and  almont  gb>- 
bo«ie  fi»rni«  In  old  timet  many  of  these  characters  W4>ulil  have 
lieen  deenieil  of  Nutllcienl  im|K>rtance  to  found  new  s|H*cies  on  ;  in 
tiraen  |»a«>t.  auil  in  our  own  times  under  some  prevailing  theories, 
the  variatiiMiH  would  l^e  b>oked  for  under  S4>uie  law  of  «>xternal 
influences  niiHlifyiiig  form  Without  olferiii:;  any  opinion  on 
tbe«e  |ioint«,  he  W4»uld  simply  observe  that  all  thene  plants  wen* 
tak«*n  fri»m  on«*  •iuiall  H|K>t  at  Berlin,  New  JerM*y,  and  hail  all 
Im^-u  growing  in  Wis  garden  under  exactly  the  name  circuniMtaniH^s 
together. 

H^mttrl*  nu  lOnznjMHh. — Trof.  Leii»v  made  the  following  re- 
marks relating;  to  previous  communications  on  KhizoisMls:  On 
my  return,  aft«*r  :in  :ibHeii<  e  from  home  since  lant  .April,  my  alt«*n- 
tion  hail  U-eii  ealled  t(»  a  critical  notice  by  Pr.  (i.  C  Wallich,  in 
the  .InnaU  an  1  .M:t^:i/ine  of  Natural  lli*ttory  for  May,  1x76.  page 
370,  on  mv  coininnnicationi*  to  the  Acatlemv  on  our  frenh- water 
rhiz«i|*<NlH.  hr.  Wallich  coinplaiuH  of  my  appan*nt  inattention  to 
bis  own  rem-arclien  f»n  the  same  Hubj«*i'ts,  publihhcd  hi  the  Annals 
for  l9<'»;i  aUil  l*««'i4.  From  the  character  of  Hr.  Wallich*s  remarks, 
I  suM|H*ct  that  he  has  not  examined  my  communications  as  pub 
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lished  in  the  Proceedings  of  this  Academy.  Thus  he  commences 
by  saying  that  it  had  been  brought  to  his  notice  that  Prof.  Leidj 
had  published  *^  in  some  of  the  American  scientific  journals  an 
account  of  researches,''  and  at  the  end  of  the  article  he  expresses 
regret  that  1  should  have  failed  to  make  any  reference  whatever  to 
his  papers.  Aside  from  the  circumstance  that  my  communicar 
tions  to  the  Academy  were  only  brief  verbal  notices  and  not  elabo- 
rate articles,  I  nevertheless  think  1  have  done  no  injustice  to 
others  in  not  referring  to  the  literature  on  the  subject,  as  I  have 
laid  claim  to  but  little  as  new.  In  my  first  communication  (Proc. 
Acad.  Nat.  Sci.  1874,  p.  13),  I  state  in  general  terms  that  I  had 
recognize<l  a  large  number  of  fresh-water  protozoa  as  the  same  as 
those  described  b}'  European  authors,  and  likewise  remark  that 
among  our  fresh-water  rliizopods  I  had  observed  most  of  the 
genera  and  species  as  indicated  by  European  naturalists.  Of  the 
few  names  of  the  latter  I  have  mentioned,  that  of  Dr.  Wallich  is 
one,  and  this  I  could  not  have  done  had  I  not  been  familiar  with 
his  publications. 

Dr.  Wallich  intimates  that  even  my  supposed  discovery  of  the 
remarkable  form  for  which  I  have  suggested  the  name  of  Our- 
amceha  has  been  included  in  his  own  published  papers.  From 
another  notice  by  the  same  author,  in  the  May  number  of  the 
Monthly  Microscopical  Journal  for  1875,  page  210,  it  appears  that 
Amwba  villoaa  is  the  species  which  Dr.  Wallich  supposes  I  have 
redescribed  under  the  name  of  Onramieba.  Although  Mr.  Archer, 
of  Dublin,  another  able  investigator  of  the  rliizopods,  regards 
Ouramceba  as  only  another  condition  of  Amwba  villosa  from  that 
ordinarily  observed,  1  am  not  prepared  to  accept  this  opinion,  for 
reasons  given  in  a  communication  to  the  Academy,  and  published 
in  the  Proceedings  of  April  20th,  1875,  page  12ft. 

In  tlie  latter  notice  of  Dr.  Wallich,  wiiile  the  author  expresses 
tlie  conviction  that  I  published  my  papers  in  ignorance  of  his 
having  handlc<^l  tiie  same  subjects  long  helbre  me,  he  also  regrets 
that  1  do  not  entertain  the  same  opinion  that  he  did  in  regard  to 
the  interpretation  of  characters  said  to  involve  generic  and  spe- 
cific distinctions. 

While  extended  researches  have  led  me  to  incline  more  and 
more  to  tiie  views  exprcissed  by  Dr.  Wallich  in  his  exhaustive 
papers,  m^'  published  remarks  sufllciontlj'  indicate  that  I  had  not 
neglected  these ;  for  in  the  particular  ones  to  which  he  refers,  I 
Ii.Mve  eitlicr  inenlioned  his  luiine  or  tho^e  of  species  wliioh  hi*  has 
described. 

In  ccMK'Iiision,  wliile  regreltino:  th;it  Dr.  AVallioh  or  :iny  one 
else  should  liuve  occasion  lo  reproach  nie  with  nculcct  of  tlie 
labors  of  others,  I  take  thi?  opportunity  of  stating  that  my  coni- 
nuniicalious  to  the  Academy  on  the  rliizopods  have  been  l.)rief 
verl)al  remarks,  introductory  to  the  ])nblicMtion  of  a  monograph 
on  the  fresh-water  forms,  in  which  I  shall  endeavor  to  do  justice 
to  all  who  have  preceded  me  in  the  same  field. 
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Wliilft*  Mpeaking  of  rhizopoilA,  I  nmy  mention  that  tliere  nrc  two 
art  if  I  Oft  on  the  i«ubjei't  in  the  hist  two  niimU^rH  of  the  Archiv  f. 
Miknmkopiache  Anatoinie,  hy  F.  K.  Schiilze,  eutitkMl  Khizo|K>- 
denrttuiUen.  In  these  pafKTS  sevi'ral  forniM  are  descrilKMl,  whieb 
have  aUo  rome  under  inv  observation. 

The  <liflhii{ian  cleH<*rilM*cl  by  Seliulze  as  Quatlrnla  KyiiiiiiWrira, 
and  flrat  notioeil  by  I>r.  Wnllioh  as  IhjfUnjia  tftjmmt^tnra^  with  a 
teat  roni|N)!«eil  of  quadrate  phite».  1  liave  also  fouml  in  several 
loralitiet  in  New  .lerm'V. 

A  diftlugian,  with  a  strueturelenH  test,  referred  by  Sehulze  lo 
the  i!i*nua  limhuijihfnin  of  Stein,  and  deseriUMl  by  him  with  the 
nanio  i»f  //.  /n/n,  is  the  sanit*  as  the  Ihjfhujin  liijtitu  of  Taleni, 
whirh  1  had  n*ferr(il  with  M*v(*ral  other  HiK'eies  to  a  trenu**  under 
the  name  of  Cnfhann,  1  had  nut  had  aei't'<«s  to  the  work  in  whirh 
Hynluttjiheuin  was  4-hanirtt*rized.  aiul  whirh  has  priority  to  i^a- 
ihartn.     The  ditllugians  referable  to  it  are  as  follows:  — 

I.  Byalofph^aia  lifata:    Stn.    IH/Iitgin  h^ata,  Tat^m;    Cutkaita  ligatii,  L«hlj ; 

t   Byalotph«ala  papilio :  Sjn   C*iirAiiri<i  pt/u/io,  l^u\r. 
S.  BjalMphtaia  tl«f  aai :  Sjo.  L\iikurut  fhgati*,  I.ri«]jr. 

Thr  aimrban  whirh  I  have  drseribvd  untli*r  the  name  of  Pin- 
amuhfi  iH  :ilnio}«t  identieul  with  that  df^rrilted  by  Sehulzr  with 
llie  naniv  of  .V/fWif/df/ifWi/i  (fi^.  1«  T:if.  xxxv.),  and  which  is  pr«>- 
tiably  tlh*  •>ainr  as  tlie  Aunrfnt  mnrnH'tlintn  (»f  l*artt*r.  /hnnnnrha 
ia,  liowovrr.  dt'void  of  the  rharartvriHtic  fl:i<;i*lluni  aseri)K*il  to  tlie 
form**  of  Sehulze  and  farter.  It  may,  perhaps,  prove  to  bi>  the 
aanii*  »•«  harttjht^tjJmritiin  ofllortwi^  and  I«e?*M*r,  the  de*«eription 
of  wliieli  ap|K'ar«-d  in  the  Arehiv  nearly  :it  the  same  time  as  that 
<»f  J»tutiiuirhfi  appeared  in  the  publinheil  Proeeedin;;*i  of  the 
Aeadenty.  Tlie  former  is  deseribetl  as  Ikmu);  investi**!  with  minute 
villous  appendages  of  protoplnsm.  but  the  latter  is  rovereil  with 
minute  baeterium-like  spicules,  such  as  are  represented  to  exist 


OiTOBCK  l^. 

The  IVesident,  l>r.  Hi  sriiKNHKROEK,  in  the  chair. 
Thirty -five  mend  km  s  present. 

i^'itrruit  htfrr'if>ftijHa Prof.  Lkihy  exhibited  a  branch  of  (^lor- 

rum  h»trn*i  fujlin  uliieh  h«'  liad  obt:iined  from  a  lar;je  tree,  irrowin^ 
on  the  f:irm  of  Mr.  .1.  I  Ibiliop,  in  liurlin<jton  Touuty,  New  Jer- 
•ry.  The  foliage,  he  th«»u;iht,  indirate«l  n  hybrid  tn'tween  (j.  phel- 
|o«  ami  if,  pabitiri*!.  lie  recommended  the  introduction  of  thin 
rare  hyhrid  oak  into  our  city  park. 
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On  the  Notation  of  the  Ribs. — Dr.  Allen  presented  the  follow- 
ing argument: — 

The  rib  is  a  member  of  a  system  of  arches  which  are  arranged 
bilaterally,  each  vertebra  having  a  single  pair. 

The  vertebral  end  of  each  dorsal  rib  bears  a  facet  articnlating 
with  its  own  vertebra.  When  the  end  bears  two  facets  the  lower 
one  articulates  with  its  own  vertebra,  while  the  upper  articulates 
witli  the  vertebra  above  it.  The  latter  facet  may  bo  termed  a 
secondary  one,  and  has  no  homological  value. 

Now  this  method  of  arrangement  of  the  facets  must  be  true  when 
applied  to  the  sternal  end  of  the  rib  through  its  produced  chon- 
dral segment,  the  costal  cartilage,  so  that  tlie  segment  of  the 
sternum  bears  a  strict  relation  of  sequence  to  tlie  dorsal  vertebne; 
each  'segment  corresponding  to  a  right  and  left  rib.  Thus  the 
first  rib  belongs  to  the  manubrium,  and  may  be  called  the  ma- 
nubrial  rib.  The  second,  altliough  placed  apparently  between  the 
manubrium  and  gladiolus,  is  named  bj'  the  position  of  its  lower 
attachment  a  gladiolar  rib.  In  the  young,  the  succeeding  segments 
of  the  gladiolus  can  be  named  in  the  same  order  as  far  as  the 
fourth.  Be^'ond  this  the  remaining  ribs  are  so  crowded  that  ana- 
lysis of  them  is  impossible.  It  can  be  seen,  however,  by  studying 
the  arrangement  in  quadrupeds,  that  the  rule  holds  good,  cacli  rib 
owning,  in  a  homological  sense,  its  own  sternal  segment.  For  the 
present  purposeall  that  remains  of  importance  is  to  accept  as  a  lead- 
ing thought,  that  when  a  rib  is  seen  joining  any  two  segments  of 
the  sternum — to  refer  it  to  the  lower  of  the  two.  Thus,  when  the 
seventh  rih  is  seen  joining  the  sternum  at  the  xipho-gladiolar 
junction,  it  is  correct  to  assign  the  rib  not  to  the  gladiolus  but  to 
the  xyphoid  cartilage,  and,  placing  it  there,  we  remove  it  from  the 
series  of  the  gladiolar  ribs. 

Now  the  manubrial  and  the  gladiolar  ribs  are  the  true  ribs — 
and  these,  with  the  removal  of  the  seventh,  are  butxixin  number. 
It  will  also  be  soeii  that  were  all  the  false  ribs  produced  they 
would  be  xyphoidal  ribs. 

It  is  commonlv  the  case  that  where  a  rule  of  notation  is  estab- 
lished  it  will  be  found  to  be  correlative  with  details  both  of  structure 
and  of  function.  This  is  the  case  in  the  example  above  cited. 
The  ribs  (first  G)  which  present  concave  upper  borders,  and  have  a 
vertical  surface  at  the  pulmonary  groove,  are  the  true  or  manu- 
brio-^ladiolnr  ribs,  iind  are  those  which  oticcyid  in  inspirntion. 

T\\Q  ribs  (l.Mst  (>)  wliicli  present  convex  upper  borders,  and  yield 
in  the  pulmonary  groove  a  snrt':ie<'  inclined  downward  and  forward, 
are  the  xyphoidal  rii>s  (or  winch  if  produced  would  be  xyphoidal; 
and  are  those  which  drscend  in  inspiration. 

It  will  be  seen  that  l>oth  sets  present  borders  concave  to  the 
line  of  traction  of  the  muscles  acting  upon  them. 
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October  19. 

Tlu*  rrt'Hiik-nt,  l>r.  Kt  sciiknbekokk,  in  tlit*  chair. 

Twriity-six  iiiomlierH  |»rt*9i*iit. 

A  |»:i|K*r  viititliMl  *M»)servntioiiM  on  the  HtriR'tiin*  of  the  Maiin- 
Ivtr"  l»y  llciiry  (*.  ('liH|iiiinii,  .M.I>.,  was  prosviiti'il  for  |uiblicutioii. 


(Ktoiikk  *J0. 
Tlie  rri'Niilciit.  Dr.  Krs<.*iiENiiEaoEK,  in  the  chair. 
Twenty -oiir  members  present. 

Wm.  M.  l>avi».,  .Jr.,  and  I>r.  H.  F.  Stephenson,  V.  S.  N.,  were 
eliH-teil  meml»er*». 

I'lof.  Karl  A.  Zittrl,  of  Mnnirh.  an.l  Prof.  Wilh.  (\  If.  iVti-r., 
of  lierlin,  wi-n-  eIrrtrM  eorn'-|HMulenls. 

The  committee  to  wliieh  they  had  U'cn  referred,  recommended 
the  foUowin;;  |ia|»ers  to  he  pidili^hetl  :  — 
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OK  KOBTH  AMEBICAir  KOCTUJB. 

BT  AUQ.  R.  QROTE. 

ApateU  Harreyana,  n.  s. 

9.  Allied  to  hasta  and  Radcliffei ;  a  little  larger  and  differing 
by  the  increased  size  of  the  stigmata,  which  are  not  joined  by  a 
dash,  as  they  are  in  hasta.  Fore  wings  pale  bluish-gray.  Basal 
black  dash  arrested  at  the  inner  component  line  of  the  widely 
geminate  transverse  anterior  line.  Orbicular  large,  irregularly 
ovate,  differing  in  shape  from  the  same  spot  in  allied  species. 
Reniform  very  large,  luniform.  T.  p.  line  shaped  as  in  hasta. 
The  two  dashes  on  terminal  space,  one  above  internal  angle,  the 
other  opposite  the  disk,  are  linear  and  fine.  Secondaries  fuscous, 
beneath  paler  with  discal  lunule  and  dentate  median  line. 

Expanse  42  mm.  Sharon  Springs,  N.  Y.,  0.  Meske,  July  23, 
named  for  Dr.  Leon  F.  Harvey,  of  Buffalo. 

Apatela  (Eulonohe)  lanoeolaria,  n.  s. 

%.  A  species  allied  to  o&h'77i7a,  but  differing  by  the  3'et  nar- 
rower, lanceolate,  pointed  primaries.  Color  like  ohlinHa^  a  little 
more  bluish-gray,  the  fore  wings  covered  with  white  scales  over  a 
blackish  ground.  All  the  markings  confused,  the  t.  p.  line  alone 
to  be  distinguished,  not  fragmentary-  and  sinuate  as  in  oblinita^ 
but  continuous,  angulate  on  median  nervules,  and  very  near  ex- 
ternal margin;  it  is  crossed  by  two  black  daslies  opposite  the  cell; 
a  longer  one  before  internal  angle.  Hind  wings  pure  white.  Be- 
neath white;  no  discal  marks. 

Expanse  42  mm.  Newtonville,  Mass.,  Mr.  Eoland  Thaxter, 
June  G,  Xo.  36. 

Mamestra  vindemialiB,  n.  s. 

9.  A  species  of  large  size  with  hairy  eyes  and  habitus  of  Ha- 
dena  aputalrix.     Fore  wings  entirely  deej)  purple  or  vinous  rod; 

veins  shaded  with  blackish.  Ornainentiition  obsolete.  Reniform 
narrow,  indicated  by  powdery  scales.  The  four  ante-apical  pnlo 
dots  distinct.  Thorax  and  head  like  fore  win^s  ;  beneath,  the 
body  is  tinted  with  vinous.  Hind  winixs  yellowish-fuscous,  tinted 
with  A'inous  on   the   <luskv    borders.      Beneath,    without    <liscal 

ft 

marks,  shaded  with  vinous  and  with  a  faint  median  shade  line. 
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Kxpnnsc  40  mm.  Ncwtoiivillc,  Mass.,  Mr.  Roland  Thaxtor, 
June  ^4. 

Hsli«pklU  UpidarU,  n.  t. 

%.  9,  A  s|iocies  allied  to  jthraijmitidicola  and  adjuta^  with 
immaculate  white  Me<*ondarie8  in  lK>th  sexen.  The  fore  wingn 
iT^emble  jtaHt^nn  and  adjuta^  hut  an*  Ichh  yellowish  ;  they  are 
terminally  interHpaceally  darker  shadeit,  tlie  veins  whitish.  The 
ahade  under  the  me«lian  vein  is  not  black,  nor  darker  than  the 
tenninal  nhades.  There  U  a  black  cellular  dot«  and  the  t.  p.  line 
is  indieattnl  by  two  disconnecttMl  dots  aM  in  pnllmn.  adjufn^  not 
b3-  a  sericH  of  points  as  in  phartjmitidirola^  and  adonea,  A  termi* 
Dal  sericH  of  |)ointH  on  the  white  hind  winj^s  alv>ve,  noticeabU*  on 
both  win^H  t»enrath.  Collar  with  thret*  lcad-colore<l  lines.  The 
specicH  is  a  little  slenderer  than  ]thr<tfjmitidici}ln^  and  wants  the 
tcnninal  shad  in;;  to  the  hind  wings. 

Expnnse  :i4  to  :>0  nun.     Buffalo,  N.  V. 

I  have  ili«*i'ovfred  in  examining  a  (collection  of  Canadian  Noc- 
tut<lie  named  by  the  late  Mr.  Francis  Walker,  that  mulfdinea^ 
Walk.,  is  thi'  same  H|MH'ies  as  rininn*/idfti^  Guen. 

//f/i^n^/Zia  «/r'i.  <ir.»te,  IVik-.  Acad.  N.  S.  IMiila.  Is74,  2no. 

%.  V.  Hot h  sexes  of  thin  form  have  Ikhmi  taken  bv  Mr.  Wm. 
SaundiTfi.  London.  (*anad»:  it  has  also  occurred  to  Mr.  IJntncr, 
near  AlUinv,  N.  Y.  It  differs  from  rf'tiifurmin^  bv  the  bmaller, 
i*oro|mct«  whitish  reniform,  this,  with  the  conc*olorous  broMnish- 
black  fore  wing^,  uiwh  the  moth  a  ivsemblance  to  Iladena  ttjuila- 
Ins^  (froti*.  The  faintly  exprenaed  ornamentation  resembles  that 
of  llritirtiphn  rt'ni/or$nti'^  Urote.      I  iK'lieve  it  to  be  a  distinct 

S|M-<*i«*S. 

Mmimuk  4ivsrsioolor. 

lhia.i9*Urtr»u''Aor,  Mi»rr.     Proc.  liost.  8.  N.  I!.,  132,  1874. 

I  ha\i' examineil  the  ?  type  of  this  s|>ecies  lielontcing  to  Mr. 
Tliaxlvr.  Till'  |Hi«»iti<in  <>f  the  accessory  cell  i»  not  as  in  IK' mas 
( iM-tleriT'n  Taf.  1,  tig.  :;>.  The  palpi  are  not  **  short  and  hanging,** 
nor  in  the  lu'utl  '*di'awu  in**  any  more  than  in  linden  a  jinitima^ 
fur  example.  It  may  •*et.*ni  **a  wide  leap,**  but  the  6|iei*ii*s  \%  a 
lladrHu  an«l  not  a  Ih-mtiH,  and  this  latter  genus  is  not  as  yet 
•b<*wn  to  4»ceur  in  North  America.  The  ornamentation  strongl}* 
reM'iiiMis  that  of  lltkdfmt  mwlira^  nnd  the  structure  and  the 
characl«*ristK'  ringlvts  beneatli  on  the  disk,  replacing  the  usual 
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foitn  of  tbc  (liscul  mark,  show  the  moth  to  be  natarally  gioaped 
with  our  species  which  Mr.  Guen^e  calls  ^^Apamea,"  bat  which  I 
hnve  refei'ied  to  Hadena. 
Hkiank  nltnou,  d.  i. 

%.  9-  Belongs  to  the  section  Xiflophasia,  and  is  very  e[<MAj 
allied  to  3.  lignicolor.  It  is  a  little  smaller  than  this  speciM. 
The  red  color  is  wanting.  Tlie  tcgulfe  are  blackiah-brown ;  disk 
ferruginous.  The  ground  color  of  the  wings  is  %  pale  obicart 
oclireoue.  The  costa  is  shaded  with  dark-brown,  and  this  sliadt 
obtains  on  termiual  space  and  runs  inwardly  iu  two  places,  at  ii> 
ternal  margin  and  opposite  the  celt,  as  in  lignicolor.  The  ground 
color  of  the  wing  is  free  from  dashes  of  darker  shade  over  tlw 
median  and  siibterminal  spaces.  There  is  a  brown  shade  on  tbc 
internal  margin  at  liase.  The  transverse  lines  are  indicated 
by  costal  streaks.  Tlie  stigmata  are  much  as  in  lignicolor,  bnl 
narrower.  The  t.  p.  line  is  usually  seen  as  a  single  faint  liu, 
scalloped  and  succeeded  by  a  double  series  of  dots  on  the  [mints, 
tlie  inner  series  black  and  evident.  Beneath  there  is  an  indistiaet 
common  shade  line.  Specimens  from  Canada  (Mr.  SauDdera]^ 
and  Xcw  York  (Mr.  Robinson)  seem  larger  than  the  figures  of  the 
European  rwrt-a  which  I  have  seen,  and  differ  by  the  absence  of 
any  whitish  shade  on  internal  margin,  and  by  the  discal  dotitw- 
iienth  being  solid.  I  have  catalogued  this  species  as  rurea,  from 
a  determination  received  fVom  the  late  Mr.  Walker.      But  tfaete 
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|ikli-  ninp-H.      Beiicalli  thickly  iN>w<l<Te<l  with  hlackixh.  Mith  n 
•lit;ht  nulilv  ol:iii);  himl  w'uif:^  with  ilot  iiikI  liiiv. 
Kz)inn><-  40  mm. 

KroH)  the  U'liiti-   Moiintainii,  Now  llaiii)>Bhire,  cullvt-te<l  liy  Mr. 
(ivo.  IMmuiock,  fur  wh'tin  I  nniiiv  the  !<|K-^'ivi. 
ClrrkttbuM  trlMcvUlW,  ArDi*.  P>D  Edi.4.  int. 

%.  Aiitdimv  with  thickeiietl  wti|H-,  Hiropk.  iwnled  slMve, 
cilialc  In-iifitl li.  Kyi!"  itiikcd.  Thornx  tuntHl;  winga  n>ii»ilc<!. 
Fmnt  roiit!h<-m-<l,  (iitipri-iilftte:  |iAl|ii  Hivtuirr,  short.  !.(■)[«  nii- 
■RDnl.  Itich.  Kithttr  |>slo,  Hilky  yi-lhtw.  with  <lvc)i  yi-llow  linear 
•ha<liH|iit.  Kttrr  w)ii<;i(  with  the  iiMiinl  niarkiii<;it  waiittiit!.  All 
llir  markiiit;H  <Iri-)i  iH-hrv-VFllow,  roiinihtiii^  of  curved  ur  htrBi);ht 
■kBiliiiKa  OH  ihi-  vfiiiN  ami  iiiter>i)ia<-i-!<.  Tlic  t.  |>.  liiir  M.«init  near 
tb«  niariiiii,  Kfiiiiiitite.  HhaitiHl.  [-Vfii.  ronning  n  rounilvil  Hwe«i>  rroiii 
opjMiKitf  the  ('I'll  t'>  Im-|i>w  v(?i»  i,  where  it  is  iiKlfiitttl :  it  here 
ap|N>arN  In  Ih-  ilinfiihtuitcil.  niimiii^  liack  un  Ihv  vein :  Itetuw  thia 
two  i-iirvi-(l  tK'hru  linen  un  vai-h  bitlu 
uf  vein  1  HL-cni  to  nii-et  on  the  t.\t. 
line.  Thiia  two  triungnlate  !>)ini-i->t 
an  t'oinieit  <in  the  |>riii)ary.  Siil>- 
li-rniinal  anil  terminal  liiirit  imli- 
i-nti'il.  Frin);e?t  and  himl  wtn(!!t 
nhiny  yi-lli>w.  iU-neatli  >elluw  with- 
uiit  niiirkinun. 

Kxi'nniw  4U  mm.  KnnistM,  I'rnr. 
Snow. 
|t\  the  kin'InvNK  of  ri..fr>.M'r  ('.  V.  Ililer  I  am  t-nnl.le.t  f  j>re- 
M-iit  the  nnneXf'l  l>i':intiriil  wikhI-i'iK,  illn-lralin;{  the  ri-mah-  t,v|M! 
tit  thi->  -ii-iie^  aiiil  -howinf;  ihe  nfurntiun.  The  xlmlcnt  it  rv 
ferri-l  !•■  ilie  i>ri);tiial  )>»|>er  for  my  remarka  on  the  MrtK-tural 
■fllniliek  uf  the  ni'>lh.  whitli  st'eni  to  me  to  lie  with  (.{nrlyiin. 
LnTBStkMcta  UmUU*.  0  ■. 

V.  Allifil  III  ani/tra.  Fore  wii)f(N  <le<-|t  Hhining  lilafkisli. 
brimii;  iliorax  iti..re  reihli-h.  All  ihe  linen  ohiitenile;  tlie  ari- 
naleU  (if  Ihe  K-tiiroriii  enli  l)e  maile  ont.  On  the  niihlle  of  the 
wiii|{  there  it  a  whitinh  |>ateli  on  interiiiil  iiiarifiii.  ami  niie  nlK>ve 
il,  ■mailer,  on  eonla.  Illml  wiiiK"  htaek,  immaculate,  with  imie 
fHnitea.  Iteneatli  >ilai-k,  with  Ihe  terminal  H|iaeva  rvthliali. 
AtHlororn  hlaek,  with  the  UTmiiial  M-};m<iit  yclluwiah. 
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Expanse  20  mm.    Habitat,  Kansas,  Prof.  Snow. 
AftdophroB  Saowi,  n.  s. 

9.  Eyes  naked;  tongue  stout;  fore  libife  sLort,  with  tenni. 
nal  and  lateral  ulaws;  hiud  and  middle  tibiie  aiiinose.  Wiagi 
slia|>cd  as  in  A.  rhodites  from  Europe,  and  colors  tlie  same.  The 
American  species  is  larger  and  stouter,  aud  has  less  rose-color  on 
fore  wings.  Thorax  and  fore  wings  pale  lemon-yellow,  color  of 
Hdiothia  citrinellus,  Q.  and  R.  Fore  wings  with  a  light  roseiU 
shading  beyond  tite  cell,  and  with  the  sinuate  t.  p.  Hue  faintl;  in- 
dientcd  in  rose^olor.  Some  roseate  basal  shades  and  at  the  plue 
of  the  t.  a.  line.  Hind  wings  pule  fuscous,  with  a  rosy  tenniail 
stnin ;  fringes  pale.  Beneath  primaries  fuscous,  with  rosy  apicei; 
hind  wings  yellow,  with  rosy  tint  near  anal  angle.    Uody  stout. 

Expanse  32  mm.     Uab.  Lawrence,  Kansas.     Prof.  F.  H.  Snow, 
for  whom  I  name  the  beautiful  species. 
AgiotU  Hfibnn. 

Both  of  the  first  two  of  the  following  forms  were  commutiicated 
by  me  to  Mr.  Morrison  of  Cambridge,  in  response  to  his  request 
to  send  him  new  species  for  his  intended  pajjer  on  the  genui 
Both  were  returned  by  him  as  varieties  of  A.  auxiliaris,  Gnte. 
It  is  possible  that  this  view  will  be  found  correct ;  still  it  will  be 
pro]>er  to  give  the  forms  dilTerent  designations.  I  have  A.  auxili- 
ai'is  from  Texas  and  Colorado. 

Ofthe  first  form  I  have  two  female  specimens  before  me,  collected 
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AfTotia  iBtroftrtM,  n  $, 

I  liavf  a  fiiH»  iimlr  s|>ooimi»n  ncnl  mc  b}'  Mr.  E.  L.  Oraof,  fnmi 
Texas.  Ii  n*si*inlili*s  p*'nxrtl!rnti  from  raliforiim  in  coloralion, 
lint  ii4  narrower  win^oil  anil  has  tho  liaMtus  of  tiurHinrii*,  It 
ditrtT"*  hy  tlio  roUarat  )iase  Kmu^  oi'hmiuH,  (livi<lo<1  by  tlir  contral 
Mack  liiK*  from  the  !«u|K'rior  dark  brownisli  portion.  The  oosta  Ib 
bmadly  slrijH'il  with  ot'lin*ons  to  ihe  roiiiform.  The  Rtiginata  are 
«liMiii4't)v  intornnniilato  with  wliito,  ami  the  nictlian  vein  ii^  wliite 
!hie<l.  The  ftul»terminal  sparo  in  shaded  with  ochreous  or  pale 
leathi-r-hrown,  and  the  internal  niar^iin  also  shaded  with  the  same 
coliT,  ret'aUin^/VfiNi'f'ri.  The  orlM;.'ular  i**  more  irregnlar  and  an- 
l^ulato  in  *iha|K'.  and  larger.  The  elaviform  in  less  prominent,  ami 
there  is  the  snm«' oehrey  nnhmeilian  stripe  as  in  nuxHtariy.  Hind 
win^s  and  nnder  sniface  much  like  the  other  forms. 

Kxpanti*  42  mm. 

Agrotii  eamp^ttrii.  n.  •. 

Allii-d  to  /i»«7/ri/ri.  It  differs  by  its  larger  size,  the  even  dark 
purple-tiriiwn  of  the  primaries  ami  thorax;  the  latter  and  the 
frinp-H  U'in^  in  one  s])eeimen  slia«U'd  with  ferruginous.  Tlie  blaek 
•hail in*;  <iii  tlu-  cell  i^  more  obvious,  and  the  transverse  lines  dis- 
tini'tly  mark«Hl  iu  black.  Hind  wings  usually  darker  llian  in 
f#>^' /^J^^  with  fringes  almost  entirely  fuscous.  Under  sidi-  like 
l^ff^rlfiifii^  of  uhich  this  may  Ih.*  a  modiGcation,  but,  if  so,  it  a  dis- 
tribution is  singular. 

K\pan»«e  '.io  to  :i7  mm.  Vancouv<'r  loland,  .Mr.  Henry  Ktl wards, 
No.  ;ir»4  4  :  Canada.  Mr.  (fco.  Norman  ;  N.  Y.  Mr.  Theo.  L.  Mead, 

No.  i:n. 

A^otU  tiaarMmacaU,  Morr 

I .  A  s|K-cie*«  :dlird  to  jft'rfxrrlh'HH  in  colors  and  ornamenta- 
tion. Fore  win^rs  rithiT  mtin-ly  oeliivy  or  pale  )eath«-r-br«»wn  or 
with  tli«-  median  **pare  and  ntiildle  of  the  wing  from  t.  p.  line  to 
baM*  khailt-il  with  rcil-biown.  Tin*  variation  coiiHists  in  the  amount 
of  ml-broun  •*!i:iding  to  tin-  wing  ;  in  rither  ca^i*  the  subtcrminal 
npnci'  cost  a  and  interlial  margin  are  ochreous.  Stigmata  rather 
largi*.  a»hen«  of  tht*  U'^ual  fiha|K',  with  blaok  annuli :  cell  «ihaded 
with  blackish-brown  Subterminal  line  prece<led  on  costs  by  a 
lirown  nhade,  h-avin^  thi-  ochreous  tint  of  the  s.  t.  space  to  spread 
o%rr  api(*f«.  TiTUiiiial  •^pacr  narrow,  irn-gular,  filled  with  blackish 
brlow  vein  7.     Mctlian  vein  narrowly  whitcdincd;  a  black  dash  be- 
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tween  basal  and  t.  a.  line  below  tlie  vein.  Thorax  red-brown; 
collar  at  base  ochreoua.  Tranaverse  median  lines  on  fore  wing 
sub-obsotele.  This  species  is  broader  winged  than  inlrofentnt, 
and  very  like  perexcellens,  Grote,  from  tlie  Pacific  coast,  difTering 
by  the  shorter  claviform,  tlie  more  ochrey  hue,  and  appareuily  by 
the  less  prominent  lunulations  of  the  t.  p.  line. 

Expanse  38  to  40  mm.     Canada,  Mr.  Geo.  Norman. 

Mr.  Morrison  has  sent  me  a  Bpccimeti  nn<)er  this  name  that  I 
refer  to  this  siiecies.    His  brief  description  cannot  poasibly  be 
used  to  identify  the  species.    Compare  Bost.  Proc.  1ST4,  p.  1(4. 
AgTOtU  ffolarU,  a.  ■■ 

i.  Possibly  a  form  of  ciner^omacu/a.  Antenna  feeUybmih- 
like.  Seems  to  be  a  shorter  wingetl  and  stonter  species.  Anterior 
Willis  and  thorax  entirely  unicolorous  shining  pnrplish  red-brovn. 
£>iigmata  interlined  with  pale  powdery  scales,  defined  by  black 
anniili,  concolorous,  of  the  usual  shape.  A  black  dash  belov 
meilian  \'eiu,  which  extends  from  base  to  t.  a.  line,  tlie  latter 
rra^mentary.  Cell  shaded  with  blackish.  Olaviform  black  oat- 
liiieil.  j>hort.  and  shar)).  T.  p.  line  obsolete.  Terminal  apace 
blackish  stained,  and  there  is  a  preapical  deeper  costal  sUide 
before  the  inctrption  of  the  s.  t.  line.  Hind  wings  smoky  fuscoai; 
fringes  dark.  Beneath  with  lunule,  subirrorale,  and  darker  than 
in  the  preceiling  species. 

Ksfause  35  mm.     Canada.  ATr.  Gl-O.  Norman,  No.  381. 
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eTen  specimens  before  him,  can  hardly  as  yet  correct  European 
lepidopterists,  or  affect  the  operation  of  a  rule  in  zoological 
nomenclature. 


IvbMUi,  Qrote. 
Mamsiira  rufula,  |  Morr.     Proc.  Acad.  N.  Sci.  Phila.  1874,  62. 

The  name  here  retained  I  have  proposed  in  the  Trans.  Ent.  Soc. 
Phila.,  in  a  paper  issued  prior  to  my  receipt  of  Mr.  Morrison's 
pamphlet.  I  have  not,  at  this  writing,  the  complete  data  before 
me,  though,  I  believe,  I  have  prionty ;  the  question  is  not  mate- 
rial, for  I  have  emplo3'ed  the  name  previously  for  a  Californian 
species,  Dianthoecia  rufula;  and  the  validity  of  Boisdunal's 
genus  is  disputable  since  the  discovery  of  American  forms.  The 
absence  of  the  tihial  spinulc  is  omitted  in  Mr.  Morrison's  com- 
parison with  the  European  brassicas. 

Paraatlelitii  minnicala  (Morr.). 

9.  A  small  species  with  the  genital  process  extended.  This 
is,  though  not  prominentl}'  visible,  the  remarkable  character  in  this 
genus  with  nake<l,  lashless  eyes,  and  unarmed  tibire.  The  present 
species  has  apparcutl3*  no  tufts  on  thorax,  and  none  on  abdomen  ; 
neither  of  m^'  two  specimens  are,  however,  perfectly  fresh.  The 
colors  are  somewhat  like  vi^ditata.  Dark  lilac  gray  ;  terminal 
space  contrastingly'  paler.  A  faint  reddish  tinge  about  median 
space.  The  claviform  is  indicated  by  a  black  dash,  which  extends 
across  the  median  space.  The  lines  are  faint ;  t.  p.  line  very 
sinuous,  narrowing  the  median  space.  Reniform  upright,  narrow, 
concolorous;  orbicular  ovate,  oblique.  Hind  wings  blackisii- 
fnscons,  with  paler  fringes.  Beneath  dark,  subirroratc;  hind 
wings  paler  at  base ;  a  reduced  discal  dot  and  very  obscure  double 
common  lines.     Thorax  like  fore  wings. 

Expanse  23  mm.  Orillia,  Mr.  Geo.  Norman,  Xos.  31)9,  401, 
Sept.  0. 

There  is  a  faint  resemblance  to  finitima  in  this  much  smaller 
species. 

Fala,  n.  g. 

A  form  allied  by  the  conformation  of  the  clypeus  to  Stihadium 
and  Plagiomimirus.  The  front  is  entirely  cup-shai)e(l,  excavate, 
raised  rim-like  around  the  edges  ;  from  the  centre  a  broad  wedge- 
shaped  horn  or  prominence  arises.  Tibiie  unarmed  ;  fore  tibiie 
with  a  terminal  claw.  Eyes  naked,  unlashed.  Thorax  untufted; 
28 
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abdomen  short,  untufted.     Primaries  widening  outwardly,  with 
depressed  costal  margin.     Antennae  of  the  male  simple,  ciliate. 

Fala  ptyoopliorA,  n.  s. 

% .  Fore  wings  gra^',  shaded  with  ochreoiis,  especially  in  two 
stripes  from  the  hase  outwardly  across  the  disk,  and  downwardly 
below  median  vein  to  internal  angle.  T.  a.  line  geminate,  dcepl}* 
and  widely  dentate.  Orbicular  shaded  with  white,  rounded,  annu- 
late with  blackish-brown.  Reniform'  narrow,  elongate,  scroll- 
shaped,  white  with  brown  annulus.  Median  space  very  wide,  the 
t.  p.  line  very  near  the  subterminal,  geminate,  i-egularly  lunate, 
not  very  distinct.  Subterminal  line  shaded  with  blackish,  and 
preceded  l>y  some  very  prominent  white-filled  dentations  infe- 
riorly.  Fiinges  dark,  interrupted  narrowly  with  pale  opposite  the 
extremity  of  the  veins.  Hind  wings  fuscous,  beneath  with  pro- 
lon<;ed  lunulc  and  faint  median  line.  Thorax  and  head  mixed 
gray  and  blackish;  teguhv  rather  prominent,  recalling  allied  genera. 

Expanse  32  mm. 

Hah.  California. 

HeliotliiB  Inteitinotui,  n.  9. 

Allied  to  2)h I ogoph a g  1(8^  from  wliich  it  diflers  by  the  liglit  yellow 
hind  wings,  with  a  broad  black  lunuU;  and  black  hind  margin 
interru])ted  in  the  usual  place  with  yellow.  Heneath  both  wings 
clear  vollow,  on  the  hind  win^s  the  discal  mark  is  larjjer  than  in 
its  ally,  llask-shaped, narrowed  superiorly,  tlio  terminal  black  band 
is  reduced  to  a  black  submedian  patch.  In  color  of  primaries  and 
in  their  indistinct  niarkini;:  this  species  is  very  similar  to  p^ilrjgo- 
])ffat/i(s:  tlic  miMlium  shatle  is,  however,  absent. 

Expanse  30  mm.     Nebraska,  ^Ir.  Dodge,  No.  51. 

Taracho  augastipenniB,  n.  s. 

With  the  colors  onn'plaga,  this  species  resembles  rather  fermi- 
nimacidafa  in  the  shape  of  the  wings;  llie  primaries  are  slightly 
produced  at  internal  angle,  and  arc  unusually  narrow;  form 
slondorer  than  in  its  ally.  Thorax  and  hea<l  l»lackish  ;  palpi  and 
uiiilor  surface  of  body  aiid  collar  at  l»-.ise  wliilisli.  Fore  wini^s 
blackish,  Avith  a  while  stripe  along  median  vein  (an<l  spreading 
above  it  noarly  to  eostal  I'dgc)  to  the  ])lace  of  the  t.  a.  line.  A 
white  eurved  lleek  on  the  cell,  sonietiiiu's  eonneeted  with  the  basal 
dash.  A  broad  i)re-apieal  white  costal  mark,  and  a  narrower  one 
beyond   it  surniountintj:    the  whitish   terminal    si>ace,  where    the 
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whitish  color  extends  backwards  on  internal  margin  to  the  curved 
t  p.  line,  which  is  only  visible  iuferiorly.  A  black  terminal  line ; 
other  ornamentation  indistinct.  Fringes  long,  interlined.  Hind 
wings  pale  fuscous,  with  whitish  fringes.  Beneath  testaceous 
whitish,  glistening;  primaries  shaded  medially  with  fuscous. 
Abdomen  whitish,  yellowish  at  tip. 

Expanse  25  mm.  Texas,  Bosque  Co.,  G.  W.  Belfrage,  No.  493, 
June  5. 

CatooaU  Alabama,  n.  s. 

Allied  to  grynea  (z=z)wptula^  Walk.),  but  differing  by  the  paler 
primaries,  which  want  the  ferruginous  tone  on  internal  margin, 
and  in  certain  details  of  ornamentation.  Size  a  little  under  grynea. 
Primaries  pale,  but  ver^'  slightly  glaucous-gray.  Lines  black,  not 
brown.  Transverse  anterior  distinct  and  running  outwardl}' 
obliquely  to  submedian  fold,  thence  obsolete.  Its  shape  is  less 
rounded  than  in  grynea^  and  it  is  not  so  strongly  denticulate  ante- 
riorly. Keniform  vague,  without  distinct  interior  annulus,  and 
with  a  whitish  exterior  clouding.  Transverse  posterior  line  as  in 
grynea^  but  it  does  not  extend  so  far  backwards  towards  the  t.  a. 
line  at  internal  margin.  Subtcrminal  space  shaded  with  obscure 
brownish,  inferiorly  becoming  blackish.  Subterminal  line  whitish, 
rather  distinctly'  dentate.  Terminal  lunulated  line  distinct.  Hind 
wings  a  little  brighter  3'ellow  than  in  grynea^  with  the  band  less 
than  half  the  width,  ver^-  uneven,  much  constricted  anteriorly, 
mnning  narrowly  and  unevenly  nearly  to  internal  margin.  Basal 
black  hairs  limited.  Terminal  band  interrupted,  allowing  of  a 
larger  apical  yellow  mark  than  in  its  ally.  Beneath  without  any 
traces  of  a  basal  transverse  clouding  or  band  on  the  fore  wings, 
else  with  a  similarity  to  grynea. 

Expanse  42  mm. 

Hob.  Demopolis,  Ala.     (A.  R.  Grote.) 

On  pages  221-223  of  the  second  volume  of  the  Bulletin  of  the 
Buffalo  Societ}'  of  Natural  Sciences,  I  have  given  the  additional 
species  described  since  the  publication  of  the  List  of  North  Ameri- 
can Noctuidte.  The  number  of  species  was  thereby  increased  to  83. 
Since  that  time  five  additional  species  have  now  been  published,  one 
of  which  (editha)  I  have  not  seen.  The  five  species  are  C.  Ne- 
braskse,  Dodge^  C.  Editha,  Edw,^  C.  Belfragiana,  Harvey^  C. 
Terrilliana,  Grote^  C.  Alabamse,  Orote. 
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NOTES  ON  THE  N0CTUID2E,  WITH  DE8CBIFTION8  07  CEBTAnT  VZW 

SPECIES.    NO.  IL 

BY  H.  K.  MORRISON. 

Arulonohe  albovenosa,  OUze. 

Leucania  henrici^  Grote.     Bull.  Buff.  Soc.  Nat.  Sci.,  vol.  i.  p.  10.    PI. 

1,  fig.  15, 1878. 
Leucania  cvanidmn^  Groto,  1.  c.  fig.  16. 
AhlepJiaroii  Tienn'ci,  Grote,  1.  c.  p.  112. 
Ablephannh  eranidum,  Grote,  1.  c.  p.  112. 
Abcrr.  AM.  fumosutn^  Morr.  1.  c.  p.  275. 

We  have  sent  to  Dr.  O.  Staudingor,  the  eminent  European 
lepidoptcrist,  si)eciniens  of  Ablepharon  hoD'ici,  and  he  has  pro- 
nounced it  identical  with  albovenosa  :  specimens  of  the  latter  re- 
ceived from  him  a  short  time  ago  have  been  compared  with  hen- 
rici  and  evanidum^  and  confirm  his  decision ;  the  latter  is  the 
form  in  which  tiic  interspaceal  lincsj  are  almost  obliterate,  and 
seems  the  most  common  here  as  well  as  in  Europe;  yi<moj^uni, 
however,  we  now  believe  to  be  an  aberration,  in  which  the  en- 
tire wings  are  suffused  with  smoky  black.  Ahl.  absidum^  Harvey, 
we  do  not  know,  but  if  a  good  specii'S,  it  should  be  referred  to 
Amilonche.  The  place  of  this  genus  is  at  the  head  of  the  Noc- 
tuidrt',  near  Acrom/cla^  not  near  Lvacania  ;  this  is  confirmed  by 
the  larviv,  which  have  been  observed  in  tiiis  countr}',  as  well  as  in 
Europe. 

Panthea  leucomelana,  nov.  8p. 

Expanse  40  mm.     Tjength  of  body  14  mm. 

Kycs  hairy.  Head  sunken.  Thorax  untufted,  with  coarse  vil- 
losity.  Abdomen  short  and  untufted.  Tibia*  unarmctl.  Antenna* 
of  the  male  testaceous,  serrate,  with  a  white  tuft  at  the  base. 
Palpi  very  short  and  weak.  Anterior  wings  white,  crossed  by 
four  black  <lcntate  lines;  half  line  present;  basal  and  interior 
Imlf  of  the  median  sj>:icc  white,  crossed  by  the  distinct  well-defined 
interior  line,  the  orl)ieul:ir  s[)(>t  nppears  ;is  a  ]»1:k*Iv  dot;  exleri«>r 
hi'.lf  of  the  iiu'(lian  spnei*  l)hirU,  willi  the  exeeption  of  a  space 
nhove  .Mild  iiroiind  the  sniull  i'hn'k  cncireh'd  reiiiforni  spot  ;  exte- 
rior line  .slroiii^ly  dentate,  and  drawn  in  beneath  the  ceil  ;  sub- 
t<.'iinin:il  line  vi'iv  irrennhir,  nn.Tcded  l>v  a  more  oj-  les*i  distinct 
dill'use  i'hiek  shade  ;  hlaek  shadings  in  the  terminal  space. 
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Posterior  wings  whitish,  with  the  veins  black,  and  two  diffuse 
irregular  lines,  one  median  the  otlicr  subterminal. 

Beneath  whitish,  with  black  discal  dots,  the  wings  arc  crossed 
bj  three  black  diffuse  common  lines. 

Hab.  Maine.     New  Hampshire. 

Collection  of  H.  K.  Morrison. 

This  insect  is  highly  interesting,  as  being  the  second  species 
discovered  of  the  genus  Panlhed^  which  until  now  has  had  only 
one  representative,  the  European  P,  coenohita. 

The  two  species  have  much  in  common,  although  there  is  con- 
siderable difference  in  ornamentation,  in  the  color  of  the  antennae, 
and  in  size. 

Ayrotis  fMnialdi,  nor.  rp. 

Expanse  41  mm.     Length  of  body  18  mm. 

All  the  tibiie  spinose.  Collar  having  a  black  transverse  line. 
Pterygodes  gray,  edged  with  brown.  Thorax  gray.  Abdomen 
yellowish.  Anterior  wings  dark  and  ligiit  gray,  shaded  in  parts 
with  brown,  and  with  all  the  markings  very  distinct ;  a  short 
basal  dash,  beyond  it  and  at  the  costa  the  basal  space  is  shaded 
with  brown  ;  interior  line  light  gray,  with  a  black  accompanying 
line,  outwardl}'  oblique  from  the  costa  to  the  subcostal  vein,  in- 
wardly oblique  from  the  subcostal  vein  to  the  submedian  veiii|and 
below  this  vein  forming  a  long  projecting  tooth  ;  claviform  spot 
ontliued  in  black,  ordinary  spots  large,  contrasting,  and  filled  with 
light  gray,  the  orbicular  preceded  by  a  black  shade,  and  the  space 
between  it  and  the  reniform  black  ;  exterior  line  even  and  con- 
tinued, black,  followed  by  a  light  gray  shade  line;  subterminal 
•pace  dark,  terminal  space  light,  and  contrasting. 

Posterior  wings  grayish-fuscous,  culminating  in  a  subterminal 
dark  gray  shade,  terminal  space  very  light. 

Beneath,  nearl}'  uniform  grayish-fuscous,  traces  of  a  median 
line  and  discal  dots  on  the  posterior  wings. 

Hab.  Orono,  Maine.    (From  Prof.  C.  H.  Fernald.) 

I  dedicate  this  superb  species  to  its  discoverer,  the  professor  of 
natural  historj*  at  the  Maine  Agricultural  College. 

igntia  triitienU,  nor.  gp. 

Expanse  40  mm.     Length  of  body  19  mm. 

All  the  tibiae  spinose.  Antennae  in  the  male  serrate.  Collar 
with  a  heavy,  black,  transverse  line.     Head  and  thorax  purely 
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gray.  Anterior  wings  gray,  the  transverse  lines  nearly  obsolete  ; 
a  distinct,  long,  black,  hasal  dash  ;  ordinary  spots  as  well  as  the 
costal  region  slighth*  lighter  than  the  ground,  the  former  having 
partially  effaced  black  annuli,  the  space  between  them  dark; 
transverse  lines,  where  present,  geminate ;  a  series  of  subtenninal 
cuneiform  spots  replacing  the  usual  line,  a  lobate  line  at  the  base 
of  the  concolorous  fringe. 

Posterior  wings  light  at  the  base,  darker  towards  the  margin, 
fringe  light.     Under  surface  unmarked. 

Hab,  Orono,  Maine.     (Prof.  C.  11.  Fernald.) 

Agrotis  hortulana,  hot.  sp. 

Expanse  37  mm.     Length  of  body  15  mm. 

E3'es  naked.  Antennff3  of  the  male  serrate,  with  the  serrations 
pubescent.  Front  and  vertex  yellow-brown.  Collar  with  a  brown 
central  line.  Thorax  yellowisii-gra\',  with  a  dorsal  divided  tnfl. 
Abdomen  rounded,  untuftod,  the  lateral  tufts  brownish. 

Anterior  wings  uniform,  faded  yellow-gray,  with  the  ordinarj- 
markings  nearly  obsolete;  veins  darker  than  the  ground  ;  traces 
of  the  ordinary  spots ;  tiie  subterminal  line  is  faintly  seen,  pre- 
ceded by  a  series  of  faded  cuneiform  marks.  Posterior  wings 
white.     Wings  beneath  unifonn  wiiitish-gra}'. 

//^.  San  Francisco,  Cal.  (Mr.  A.  Agassiz). 

From  one  specimen  in  tiie  Museum  of  Comparative  Zoology. 

This  species  seems  to  he  distinct  from  the  numerous  Califor- 
nian  species  publislied  by  Mr.  Grolc,  many  of  which  are  unknown 
to  me. 

Mamestra  quadrannulata,  nor.  sp. 

Expanse  80  mm.     Length  of  body  If)  mm. 

Eves  hairy.  Front,  palpi,  collar,  and  ])rolhorax  black,  shading 
to  gray  towards  the  abdomen.  Abdomen  gra3'.  Basal  and  me- 
dian spaces  of  the  anterior  wings  crossed  by  two  broad  longi- 
tudinal 3'el low-brown  bands,  one  costal,  the  other  extending 
alonir  the  inner  mariiin  ;  those  l);in(ls  iiicjoso  a  c-ontrnl  triantrnlar 
piirpK'-i;ray  or  piirplo-l>lack  space,  in  the  nppor  pait  of  which  the 
two  orclinarv  spots  arc  sci'n.  vcrv  small,  of  the  same  size,  eon- 
colorons,  snrronndcfl  bv  inconii)lele  intense  wiiite  annuli  ;  a  lonji 
black  I»asal  dash  I'eachiiii;  to  the  small  black  encircled  clavitorni 
bpoi  ;  ineilian  transverse  lines  entirelv  ol)soIete :  subterminal  line 
consibtini;  of  a  series  of  white  dots,  preceded  by  black  cuneiform 
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<lA«ih«*<i :  a  l>I:u'k  lim*  rhi*ck«*<l  with  whito  :it  the  base  of  tlio  hlack 
friii|;«*. 

l*i»^tt*rior  wiiiiTH  ^r:\y  At  the  h.'ise*  with  u  ilark  terminal  honler, 
frin^f  white.  Anterior  wiiiirH  lK*ii<'ath  l»i:irk  ;  posterior  win<^s 
white,  with  n  dark  t'o^tal  ami  teriniiial  Uirder.  Abdomen  un- 
til ft  ed. 

Hah.  4ilenco«',  iKid^e  To.,  Ne)»raska. 

From  Mr.  (S.  M.  Mod^a*  (No.  3^). 

The  ffirm  of  the  l»:i-nl  <lash  and  thr  very  rons|MeuouH  ordinary 
npolH  will  i|nirkl\  tlistin^uish  this  s|K*cies. 

Vr*Hr.  Ili»«ii    S»M  .  Nat.  Hist.,  vol.  xvii.  \\  147  ('>rtho«iin). 
This  NiMvieH  '\>  allied  to  the   Kuro|H*an   llniltnn  lih-ronn.     The 
referenee  to  Ortlinsia  was  caused  bv  the  <Iefei*tive  condition  of  the 

1^.  Afitcnuie  •«ini|ile  Kyes  naketl.  Ocelli  present.  Talpi 
npri::ht.  *>lii>rt,  hIhui.  and  thii-kly  clothed,  the  tfrniinal  joint  small 
and  loiMidt'iL  Trout  ronmlc<l,  a  small,  white  scale  tntt  at  the 
ba**i*  of  th«'  aiit<'iin:e.  ('«ilhir  rouii'lrd,  produce«l  in  the  middle, 
formini:  ^  •^li^ht  clfvatiou.  Tliomx  HiniMith,  dothrd  with  minified 
M.'aU**»  and  hair,  no  mi't:itlioracit'  tiit't.  AlHloiiifn  untuftrd.  Tihiie 
unarnird. 

H.  atrifktcUta   n<>v   ip  \ 

KxpauM*  .'{,'•  mm.     Lenirth  of  ImhIv  14  mm. 

Ill-ad.  thorax,  :ind  alNhimen  black.  Antrrior  wini;s  cinrreons, 
the  meili:iu  ^p.-ifi'  bhck  :  half  line  preM.'iit  :  inti-rii»r  line  obliipu-ly 
iiutwnpliy  curved,  liimndin;;  the  median  bl:i«*k  ^^pace  ;  ordinary 
•jMits  iib«.iih'ii'  cxlnior  line  e\i-nly  inwanlly  curvrd;  trari's  of 
the  HU^tcrminal  lini',  which  is  pnMTiIrd  befi>rc  the  cost  a  by  a 
blnrk  <«li:iil«' :  tin-  iiinh't^  in  the  terminal  and  sul>terminal  spacer 
fln<*lv  markfil  with  bhirk. 

I'ostrrior  win;;^  pun*  wliite  at  the  Ikim*,  an  even  very  broail 
lilnek  trrminal  b:tnd. 

IteniMth.  thr  antrriiir  wiii^rn  'in.  )il:i«'k.  th«'  po<«terior  win^««  have 
the  markiuL!**  alffve  r<-pi>*duc«'<l,  Imt  the  terminal  ban<l  ii  nar- 
rower. 

//.i'».  UriMio.  Maine.       I*r«»f.  T.  II.  Fernald.) 
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This  beautiful  species  can  easily  be  distinguished  by  the  vivid 
contrast  of  its  colors. 

Tapinostola  variana,  dov.  sp. 

Expanse  27  mm.     Length  of  body  14  mm. 

Eyes  naked.     Legs  unarmed.     Thorax  and  abdomen  untufted. 

Anterior  wings  having  all  the  nervules  white  and  contrasting, 
and  the  spaces  between  them  filled  with  black,  brown,  or  yellow 
longitudinal  streaks ;  the  median  vein  is  accompanied  and  set  off 
with  black,  behind  it  a  distinct  yellow  streak,  and  below  this  a 
heav}'  black  one;  a  black  line  at  the  base  of  the  eoncolorous 
fringe.     Posterior  wings  uniformly  gray.     Beneath  gray. 

Hab.  Detroit,  Mich.  (TTubbard). 

From  specimens  in  the  Museum  of  Comparative  Zoology  and 
collection  of  II.  K.  Morrison. 

The  material  is  in  very  poor  condition,  but  we  believe  the  spe- 
cies should  be  referred  to  this  genus,  not  hitherto  represented  in 
our  fauna. 

DyBchorista  g^ntilis  (Qrote). 

Tanio»ea  gent  His,  Grote.      Bull.  Buff.  Soc.  Nat.  Sci.,  ii.  p.  143-144, 
1874. 

We  have  received  from  Dr.  Stand inger  specimens  of  the  two 
European  species  of  Dyschonsta^  Led.;  we  find  D.  nuHpecia  to  be 
very  closely  allied  to  our  (it'iifiUs^  and,  we  believe,  identical  with 
it,  but  until  more  material  is  receivc<l  and  compared  we  retain 
them  under  separate  names.  Tam'ottca  perbellii?^  described  by 
Mr.  Grote  in  the  same  paper,  should  also  be  referred  to  Dt/n- 
chorista. 

Taeniooampa  vegeta,  no  v.  sp. 

Expanse  38  mm.     Length  of  body  18  mm. 

Eyes  hairy.  Antennae  .*<lightly  pectinate,  white.  Palpi  ascend- 
ing, below  brown,  above  white,  the  third  joint  rather  long. 
Thorax  and  abdomen  untufted. 

Anterior  winirs  niid  thorax  brown,  willi  dull  blackish  shades 
along  till?  vi'iiis  and  costn  ;  oi'diiinry  lims  darkiT  brown,  acconi- 
ptuiled  by  ri  light  sliado,  the  iiitorior  line  invuiito,  the  extrrior 
dooply  and  abruptly  drawn  in  benoatli  tlu*  ivniforni  .spot:  orl>icu- 
lar  spot  obsolotc,  rt'niform  darker  than  the  ixround,  wirll  sized  ; 
two  Mack  dihlinct  spots  on  llio  8iil)t('rniinal  lino  before  the  apex, 
otherwise  the  line  is  indistinct:  tViniiO  eoncolorous. 
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Posterior  wings  blackish-gra}',  lighter  at  the  base  ;  fringe  white 
it  the  anal  angle. 

Beneath  whitish,  covered  with  gray  atoms,  distinct  discal  spots, 
and  traces  of  a  subterminal  band. 

Hab.  Dallas,  Texas  (Boll). 

From  collection  of  H.  K.  Morrison. 

We  refer  this  species  to  this  genus  for  the  present,  although  it 
offers  certain  structural  differences  wliich,  perhaps,  will  require 
its  separation  in  the  future. 

OrCkosia  imaaenlata.  nor.  ip. 

Expanse  37  mm.     Length  of  body  17  mm. 

Eyes  apparently  naked,  with  strong  laslies.  Antennae  of  the 
male  pubescent. 

Head  and  thorax  reddish-brown,  the  latter  smooth  and  without 
(lorsal  tufts.     Abdomen  short  and  untuftcd.     Tibia;  unarmed. 

Anterior  wings  uniform  reddish-brown,  having  the  lines  obso- 
lete; the  ordinary  spots  small,  black,  and  obscure;  fringe  red, 
preceded  b}^  a  suffused  black  terminal  band. 

Posterior  wings  brownish-fuscous,  the  veins  red ;  fringe  also 
red,  tip|>ed  with  white. 

Beneath  both  wings  are  uniform  brownish-fuscous,  with  the 
veins  and  costie  reddish. 

Hab.  South  Nevada  (Crotch). 

From  the  Museum  of  Comparative  Zoology. 

The  head  of  the  single  specimen  examined  is  mould}'',  but  the 
eyes  appear  to  be  naked. 

On  the  Occurrence  of  Orthopia  Lota  in. America. — Mr.  W.  Y. 
Andrews,  of  Brooklyn,  has  been  so  kind  as  to  send  me  from  his 
collection  a  specimen  taken  in  New  Jersey,  which  possesses  the 
greatest  interest,  being  the  only  example  known  at  present  of  the 
species  mentioned  by  M.  Guende  in  the  following  extract: — 

"J'ai  sous  les  yenx  un  dessin  reprdsentant  une  Orthosie  amdri- 
caine  qui  parait  completementidentique  avec  notre  Lota  ;  mais  la 
chenille,  qui  est  figurde  auprcs,  n'a  pas  le  moindre  rapport  avec  la 
n6tre.  EUe  est  d'un  jaune  d'ocre  dair,  avec  deux  bandes  dorsales 
ronsses,  liser^s  de  noir  des  denx  eotds,  et  deux  ligncs  rousses 
paralliles  au-dessus  de  la  stigmatule.  Les  trapdzoi'daux  nc  sont 
pas  visibles     Si  Abbot  n'a  pas  commis  Terrcur,  la  Lota  amdriciane 
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est  une  esp^cc  toutc  difTi^rcntc,  inalgr^  sa  rcssemblance  avec  celle 
d'Europe." 

^1.  Guen^c  states  that  Abbot's  figure  of  the  American  Ortho- 
sia  seemed  entirely  identical  with  the  European  Lota;  some  allow- 
ance should  be  made,  however,  for  the  necessary  imperfection  of 
a  drawing,  which,  though  giving  the  general  impression  of  the 
insect,  would  be  likely  to  omit  the  nice  shades  and  markings  of  so 
great  importance  in  its  correct  determination. 

In  fact  the  American  specimen  before  me,  compared  with  a 
large  number  of  the  true  lota^  presents  many  differences,  which 
together  with  the  entire  dissimilarity  of  the  larvie  (in  case  Ab- 
bot's observations  are  verified)  seem  to  require  a  separate  desig- 
nation.    I  propose  therefore  the  name  Orthosia  americana. 

These  are  the  differences  between  the  perfect  insects :  in  0.  am- 
ericana  the  ground  color  is  suffused  with  carneous  and  less  purely 
grayish  than  in  0.  lota ;  the  transverse  lines  are  less  distinct ;  the 
orbicular  spot  is  upright  and  figure  of  eight  shaped,  formed  of 
two  annuli  just  touching,  not  a  single  very  oblique  narrow  annulus ; 
the  reniforni  spot  is  wider,  larger,  and  more  distinctly  quadrangu- 
lar; the  light  subterminal  line  is  more  evi<lent,  distinctly  bent 
below  the  middle,  and  having  two  sliofht  projections  correspond- 
ing to  the  usual  teeth,  and  in  particular  it  is  preceded  by  a  broad 
conspicuous  red  shade,  instead  of  a  narrow  linear  one;  and  finally 
on  the  under  surface  of  the  posterior  wings  the  median  line  is 
narrow  and  twice  undulate,  not  brond  and  nearly  curved. 

The  question  cannot  be  considered  as  settled  until  the  larva  of 
0.  americana  is  discovered  and  comparc<l  with  that  of  O,  lofa^  but 
for  the  present  the  presumption  is  in  favor  of  the  distinctness  of 
the  species. 

Thalpoohares  carmelita  (nov.  sp). 

Expanse  15  mm.     Length  of  body  T  mm. 

Eves  naked.  Ocelli  present.  Head,  thorax,  and  abdomen 
slender,  white. 

AnlL'rior  wings  wliitr,  haviiiLT  n  stroni,^  tooth  at  about  the 
middU*  of  the  iniior  margin,  as  is  s^'on  on  a  nuich  largiT  scale  in 
Cal'/pt'  i\\u\  sonu'  Kiirop^'an  jsprcics  of  Lop/mjiffri/.r :  costal  por- 
tion of  the  I)asfil  space  olivaceous;  tlic  wings  an'  crossed  by  two 
siiirnsc  hroad  dull  olivaceous  l^ands,  the  tir^t  rcachinLi*  the  inner 
margin  at  the  tooth,  the  second  or  suhterminal  line  crosses  Uie 
wing  at  the  usual  ))la(.'e  ;   it  is  followed  by  two  black  iK>ts.  one   at 
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the  apex,  the  other  at  the  iniier  angle ;  the  exterior  line  is  faintly 
seen  between  the  two  bands ;  rcniform  spot  obsolete;  the  orbicular 
present  as  a  black  dot.  Posterior  wings  white,  with  a  faint 
terminal  border. 

Beneath  white ;  the  anterior  wings  with  n  broad  black  costal 
border;  posterior  wings  with  a  scries  of  black  dots  at  the  base  of 
the  fringe. 

ffab.  Dallas,  Texas  (Mr.  Boll). 

From  the  Mnseum  of  Comparative  Zoology  at  Cambridge. 

Notwithstanding  the  peculiar  tooth  on  the  margin  of  this 
species,  it  appears  to  be  congeneric  with  the  European  T.  paula^ 
which  it  resembles  in  size  and  markings. 

l{yB«dA  iagenionlata,  nov.  «p. 

Expanse  38  mm.     Length  of  body  14  mm. 

Anterior  wings  bright  gray,  covered  with  numerous  darker  gra}' 
atoms,  subterminal  space  dark ;  half-line  present ;  interior  line 
black,  even,  and  arcuate,  accompanied  by  a  reddish  shade  ;  exte- 
rior line  with  a  similar  shade,  black,  dentate  opposite  the  reuiform 
spot,  below  which  it  is  sharply  drawn  in,  nearly  touching  the  base 
of  the  spot  and  then  continuing  obliquely  to  the  inner  margin  ; 
reniform  spot  consisting  of  an  inner  straight  line  followed  by  a 
ronnd  black  spot;  orbicular  spot  absent;  subterminal  line  whitish 
and  irregular  ;  fringe  whitish  at  the  apex  and  inner  angle,  other- 
wise nearl}'  concolorous. 

Posterior  wings  bright  scarlet,  with  a  ver}'  heavy  black  quad- 
rangular discal  spot,  a  subterminal  line,  broken  in  the  middle,  and 
a  terminal  band,  becoming  obsolete  before  the  anal  angle. 

Beneath  the  anterior  wings  are  whitish,  with  the  bnsal  space 
slightly  red,  a  heavy  oblique  transverse  bhick  median  line,  touch- 
ing below  a  rounded  subterminal  band,  this  is  followed  by  a  heavy 
terminal  band  becoming  obsolete  before  the  inner  angle;  posterior 
wings  the  same  as  above,  but  the  costa  is  white  instead  of  scarlet. 

Hab.  Dallas,  Texas  (Boll). 

From  the  Museum  of  Comparative  Zoology. 

This  species  is  allied  to  S*.  hoiclamb^  Grote,  from  Colorado, 
but  differs  in  important  particulars. 

HMMptuti  galbanata,  nor.  $j>. 

Exf>anse  38  mm.     Length  of  body  15  mm. 

This  is  a  small  species  closely  allied  to  H.  edutsina  from  Texas, 
described  by  Dr.  Harvey.  • 


4S« 
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I  havfl 


mptircd  the  prescDt  species  with  specimeus  of  tbv  lat- 
ter in  tlie  MiiHeuiD  of  Comparative  Zoology,  and  flml  thcni  dUUoot. 
Ill  galhanala  the  miilrlle  nbdomioal  tul^  is  much  Inrgcr  ttmti  tbtt 
othera,  the  nholc  insect  is  also  larger,  its  color  tnorv  uniformlir 
gray.  aD<l  the  otxlinary  uniliilating  transverse  liaes  differ  in  their 
intensity  and  course  rt-om  those  of  its  ally. 

Hend  nud  thornx  groy,  faintly  niotlled  with  whit«  and  binck. 
Tegtilic  shaped  as  in  relnteil  species,  wings  gray,  covereil  l>y 
leroua  dark  gmy  nndidating  lines ;  bnesl  Hpace  dnrk  gr»r,  in- 


Kirior  lino  oblique,  Iwt ween  it 
lines,  one  of  which  passes  1m       e. 
reiiiform  spot-,    exterior  line 
prominent  indentation  op|>oa        ><•■ 
and  anbterininnl  lines  followe 
mnrkings  of  the  posterior  * 
anteriors,  except  that  the  \ 
are  two  hlock  siiltpnrallel  meu 
angle. 

BencAtii  gray,  with  disti 
iDodian  line  (in  this  respect 

Bab,  Qlencoe,  Nebraska. 

From  Mr.  O.  M.  Dodge  (No.  48). 


-exterior line  two  undnlnting 
e  other  around  Die  dUtiuct 
ind  well  defined,  forming  3t 
reniform  spot;  the  terminal 
light  dnll  yellowish  shades; 
responding  to  those  of  Uie 
3  are  absent  and  that  there 
s,  most  protnineot  at  the  anal 


I  dots  and  a  common  black 
fl-om  the  Texan  speuies). 


~\ 
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NnVEMIIEK  2. 

Tlir  I'lVHiilvnt,  Hr.  lUsriiEMiRiiOKR,  in  tlic*  chair. 
Twviiiv-i'ijilil  ineiiiliors  piv^ont. 

Saturn!  Hiihrvh,  Qn»'rrus  httrmjihi/Hn,  Mx. — Mr.  TlinMAS 
McBiiAN  H'liil,  that  in  rcfiTenrr  to  th«Mninnt<*s  of  tlio  Inftt  nic'rtiu<; 
jit^t  n'.nd*  lu*  mi;! lit  oilrr  a  tVw  addititMial  ri'niark>  nn  V*  '"'^'''^ 
fJi\/tlfi^  an<l  il-  i->»nnri-tion  with  y.  J'hiUns,  It  wan  a  suljrrt 
uf  inucli  iiiti*rr>«t  i'i|tially  U*  thi*  ninv  iHttnnist,  the  studi-nt  of  tht* 
<»riL:ih  of  ^j'li'ii*-.  and  to  thosi*  uIhi  wnr  invt'*»iiii:itin«j  tlu*  fn*- 
i|Ut*n<y  tir  nlhriwlM'  with  uhich  hxliritU  «ircnrriMl  in  natnrr. 

Ill*  «i(iiilitrtK  Uv  sai<l.  wiu*thi*r  li\l>riii^  otU'n  (N-rnrred  natnrailv. 
ftiiil  Vi't  with  till'  su|>|Ki*»i-(t  alihoriiMii'i*  of  plants  to  um*  thi-ir  own 
IMilli'ii,  ;iiii|  thr  riin<«i'(|nriit  invitatitui  uhii'h  they  t*.\trn(hMl  to 
fiiifii*n  jMilIrn  tn  rritili/.i'  th«*in,  it  won  hi  Ih*  rvinarkalilc  if  Mtmr 
iii«lan«-«<«  lit  ii\ hiiiii**!!!  tliil  n<»t  orcnr.  :in<l  prrliapH  niuarkahii* 
that  U  dill  not  iir4-iir  (tttrniT  than  it  \%:i««  n|||i|iii«.i'i1  tn  iln.  It  wa*> 
•  nrh  i|iii-**tiiiii*«  a»»  thoM*  wliifh  t::iv*'  tlir  Hii|i|'0».r«l  h\hri<l  «»iiiiin  uf 
thi*  fi:ik  it»  rliii  f  lnt('iv>t.  In  ttii**  (*<inn('i'ti«>n  hr  ii'fini*i|  tn  the 
nnniN-r  (*f  tlh*  li*  vn*'  S'  i*  'fi  fi'/f*  tticn  nn  tli<*  taiih*.  witli  an  al>- 
*tiai"l  I'f  -•lun-  r«-niaik>  nf  M.  t'li.  Naiidin  lu'forr  tin*  Ara«K*iiiv  of 
.  >t  nn«  I  «♦  tif  Pari-,  in  uliiih  hv  "^av-,  that,  of  a  larm-  niiniU-r  nf  rasr-* 

■ 

of  h\  hritU  tiiat  he  had  rxht-riiiiriitfl  nitli.  onlv  two  rrtain«-d  thrir 

•  t  • 

li\l»rnl  fi'iiii"*  lN-\nii'i    twn  i:i-iii'r:it  K'M-.  and    tlu'M'   Iwn,  Liia-M-s   nf 
llir    LrrlMI-     ./wi/"/".,   Inst     Hirir    M<>|M-f'l  l\  r    fnrills.  and     ri'ViTlfd    to 

th.it  ttfthr  ••riijiird  It-iiial*-  |iar<'iit  in  fmir  ^riH'ratinii*.. 

Ml.  Mi-«-haii  ^:\'\t\  that  t  li«-  ni  ii^iiial  tU'i-  dr^i-iihtd  hv  .Mi<'linnx 
;;ri'W  nn  till'  niii:;iial  liaitiani  f**tat«*.  That  im*  had  Inn;r  >iii«'4' 
\h-%'U  di*siifi_\t-«| :  htii  thru*  wiTr  n«iw  lar;;i*  trri'«*.  l^itli  at  ISartranr** 
and  Mai^liMir-,  Miiii  li  wnr  ••aiil  \*\  tin*  latr  ('nl.  (':iir.  \%lit»  had 
ma!  I  lid  Mi-**  liiiili.'iin.  ainl  np  !••  rniM|iai:tTivfI\  irci-iit  \i':tr'« 
nHiiiil  llii  'j:i!t|,ii.  ti*)i-  "-ri'lliiii:-  M'niii  lh:it  <iiii::iial  tiff.  If  Ihi"* 
Wi-if  1-1. 1  III  I.  It  uiitild  -i|oT:iiii  Naiidin'-  \iiw-.  :i-  thrsi-  lirf.  writ* 
Mi  liki-  tiH'WilJifW  nak  :«••  to  U-  *iar«vl\  ill**! iiiuiii**ii:il'li'.  TIh'V 
nid\  •l.llii  til-Ill  tl.i-  uiiln«i  n:ik,  in  all  (M-t-:i«itiitat  hiiMMi!  ''f  tin' 
li  af.  :i  iti:ifli-r  •  f  lilth'  i-iiii^r'i'h  iiri-  in  ih-lfriiiihiliL;  a  •^jn'rirs  in 
tli:<i  ''i-iiii*.  It  is  iiinif  tiiaii  liU«'l\.  U»r  ira-ni.o  l.i-  «\nii!ii  |<ri-^iiiilv 
-:a:t.  'Ji:ii  Willi'iiii  |i:iiti:iiii  fi-niid  \  iiuii^  {ilaiit- u  itii  l<iU'l  li:tvi'<« 

^I'lMlli^.  .ilid   tl:il(«|  l.OiTiij   Yikilli    I"   hi"*    L!ai'li-li.   )(-|ir\lllJ   llii-ni   tn 
li:i\i     J.iiii    «i-f|jih;jt    «.!'   tin-    ','.    /.  ■  '.  <   -i'l  •,/ ' /.   aiiij    li'l    tliat    thi'\ 
Wire  fr<-:ii  ^i-i'i|  :i<|ii:il[v    ^:ithi-ii'i|  IhiIIi  t!ii-  I  hi. 

Ill  hi**  iii*-<  I  i|iT  lull  Mi«  ti:iti\    -.jH  :ik*  n!    i;    t^   |ii  ••li:tl'i\   liiivin.:  m. 

tut^'t  I'    It  ill    r*'i    ••!l«-   'if    ,'s    |i:iii-|«7  ■«.   Iirit     t  111  1 1-     Is     lin   jiliMi*'    linr   |ilii- 

l'al'ilil\    tliat  till*  s|Mi'ii-«  «-\ii   ;jir\%    in    lln-i-  p'til-.      It   miiid  it«it 
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then  be  considered  in  this  relation.  Moreover,  hybrids,  which 
cannot  uecessaril}'  be  abundant  in  nature,  or  there  would  not  be 
the  order  we  see,  seldom  come  in  more  than  one  place,  or  if  so,  be 
exactly  alike,  and  3'et  investigation  shows  this  form  to  l^  by  no 
means  uncommon.  Michaux  rashly  undertakes  to  say  that  there 
is  not  another  tree  to  be  found  within  a  hundrerl  miles  of  Phila- 
delphia, yet  Professor  Buckley  fouml  one  in  a  single  day's  botan- 
izing in  New  Jersey  near  Camden,  as  recorded  in  our  Proceedings; 
he  had  himself  found  it  during  one  da^^'s  botanizing  in  Delaware 
as  recorded  in  Gray-s  manual.  Professor  Leidy,  Mr  Smith,  Mr. 
Cope,  and  Mr.  IJurk  have  found  it  in  New  Jersey,  and  there  were 
now  on  the  table  specimens  gathered  b}'  the  latter  gentleman 
near  Woodbury,  who  had  found  two  trees  on  this  occasion,  and 
had  seen  quite  a  number  on  other  occasions.  There  is  no 
doubt  that  when  these  casual  visitors  meet  with  trees,  there  is  no 
great  scarcity,  and  tliis  is  not  in  accordance  with  what  wo  have  to 
expect  from  h3'brid  trees. 

Now  as  we  see  in  these  specimens  of  Mr.  Burk,  as  well  as  in 
the  original  drawing  in  Michaux,  the  venation  is  wholly  distinct 
from  Quercua  Phellos^  and  Q.  imbricaiHa^  and  it  is  here  thai  we 
find  the  best  characters  for  distinguishing  the  si)ecies  of  oak. 
There  is  a  petiole  nearly  an  inch  long  in  these  specimens,  and  also 
in  Micliaux's  drawing,  and  more  or  less  of  a  petiole  in  all  the 
specimens  he  had  soon;  and,  while  the  leaves  of  Ihe  Q.  Phetlos 
are  thin,  those  of  Q.  ht'Jetr)phi/na  are  coriaceous.  A  liyl)rid  unites 
the  characters  of  two  parents,  but  there  were  no  two  parents  here 
in  the  North  which  could  unite  and  form  a  character  like  this. 
and  so  the  supposed  Bart  ram  and  Marshall  progenies  ari^*  oul  of 
the  (pu'stion. 

In  tlio  tnonograph  on  Cujnilifern  by  Alplionse  Dc  Condolle  in 
the  PmdromHti,  this  oak  is  tnade  a  form  of  y.  (njuatiru.  This 
suggestion,  misled  b}'  the  probably  historical  error  in  regard  to 
tlu?  living  Bartrani  tree,  lie  had  reganled  a.s  preposterous,  and  he 
believed  most  North  American  botnni&ts  had  agreed  with  him. 
The  forn)s  of  leaf  most  familiar  to  (^uereologists,  in  Qacnns  aqua- 
fiai,  were  the  triangularly  wedge-shaped,  nearly  sessile  ones,  com- 
mon in  the  South  on  mature  trees.  But  further  north,  an«l  in 
young  and  vigorous  trees  south,  the  leaves  were  petiolate,  ap- 
proaching those  now  exhibitetl  by  Mr.  Burk.  Besides  this  there 
was  in  Michaux's  figure  an  outline  of  one  of  these  forms  of  leaves, 
which  one  could  see  by  comparison  with  his  liuure  of  y.  //*7rro- 
ij/n/lhi  to  be  tiio  same.  Tlie  habit  of  irrowth  <»!'  the  im-.N  of  O. 
(Kjuatii'ti  is  very  distinct  fnnii  that,  of  Q.  J'/nlh>s,  iiud  Mr.  l»nrk 
reports  these  trees  in  New  Jersey  to  l»e  so  (li>lini-t  iVoni  tlu*  (^). 
PhrUiis  ai!ion;i:  which  thev  urow,  that  he  cmu  disliiiixiii^h  them  a 
loiii>-  di>tnnee  awMv.  The  oiilv  reniaiiiinii:  dillieiiltii'>  to  sindi-nts 
would  bf  that  I>e  (.'aiidolle  classes  Q.  fnj}((/h'c(i,  variety  //'  trmiJujIln^ 
ninoiiijr  the  "^  i^rmprrvircntra^"*  while  we  know  it  is  lieriiluoiis,  Miid 
then  that  it  is  a  too  high  northei'n  range  for  this  si>eeies.     Tlie  first 
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•lifllriilty  hi*  roiiM  (lis|joi«e  of.  lie  li»<l  hnd  in  Iiih  pHnU'ii  for  a 
iiiiiiilH*r  iif  yi'niH  a  Qufnus  tfjittih^  a  fnuii  M'od  f;atlu*iv<|  nmr 
Virk<«l>iir^.  will* It'  it  wam  v\vr^ri*t>ii.  Kut  with  hitii  the  haiiii*  Xrvv 
wiH  i|«'«'itlii(iiiH.  Ill  ivifnnl  ti»  Uu'  raii«ro,  l>i*  ('aiidiilK*  iiot«*il  on 
tliv  anthoritv  tif  Michnux  thnt  it  iiww  in  MnrvIaiHl,  and  Mr.  ran- 
liy  n*|Mirt4  it  roinnmn  in  l^olawari*.  Tliin  brin^H  tho  ninpo  of  tho 
■|i«i*ioA  np  t«)  our  «lfMirs. 

It  i*«  then-fore  clear  that  (^hirmitt  htfrntphyUa  in  sini)»ly  an 
oiit|Hi^t  in  the  cani|i  of  (Jutt'cutt  a*fmitir(i^  haroly  indeed  rankinjj: 
afe  a  vari«>ty  :  and  tho  result  of  our  inwHti^ation  if*  a  trilmte  tu 
the  frmarkahlr  arunien  of  Alphunx*  l>o  (*andnllf,  who,  i\  iih  ho 
litth*  niatrrial  U'fiiri'  him,  wan  aMe  to  «;uido  un  who  had  it  all. 

JitfftrnI  Jtitjlnnit. —  Mr.  Mr.  Ill  AN,  con  t  inn!  n;;  his  remark  h  on  natu- 
ml  h\l*rid**,  rxhihitcd  a  finit  from  a  trcr  ^^rowin^  near  .Mead\ilh% 
IVnno\  Ivaida.  and  handed  him  hv  Alfred  llnidektiiier  of  tlint 
|ilac«'.  Th«'  frnil  wan  t»f  the  oval  form  of  */.  rtithartim  ( IWittrrnul ), 
liiit  had  tiir  eoni|»ara!iveIv  smooth  Hurfat^'  of  •/.  mum  ( Klack 
walnnt ),  :iim1  \v:i«%  \\\\\w  di'stitute  of  viscons  ^laiid**.  It  wat  Ih.*- 
livvdl  li#  U*  a  natural  hyhriil  hetween  tlie«e  lW4i  s|K*cieK. 

Iiifhft*lfi  I'f'  Purus  Snifit^iit. —  Not  exac'tiv  as  natural  hvhrids. 

•  •  •  • 

i*oniinii«-d  Mr.  Mii:nAN.  but  \«t  a<  h\  hiids  withuut  iiitmtioii  liy 
man.  tt<-rr  <*o!iic  jirars  h<*  now  rxhihitKi.  raiM'd  hy  Mr  iVter  Kie- 
fer  of  thi- I'lacr.  For  urar  twi'nt\-tive  years  .Mr.  K.  had  jj^rown 
thi'  i'urnf  Stnrtism,  i»r  < *iiin«'se  saiid  iM*ar,  and  for  •^(•nif  vi*ars 
|iA(«t  h:i*l  lH-«*n  fruit iiii:  **eedliiij^-  fruui  the  ori^^iiial  Xvw,  aud   thi'se 

liavi'  t'niit  unit'ornilv  tlir  *«ani«'  an  it*«  iiaifUt,  and   a>  tlit'\  mtui  to 

•  ■  . 

ilo  in  othrr  |>:ittH  iif  till-  unrlil.  Mr.  Mv«han  rxhiMtrd  a  fruit  an«l 
conipaivd  il  Hith  a  !ii:iiir  in  a  irccnl  nuudirr  nt'  tin-  h'arthntr':i 
#7iM'iif</#  if  l.nntlon.  lh«-n  Uin;:  on  thr  tahle,  the  two  a^  ^iuliIar 
a^  if  thi*  <«|'r«iu)rti  h:id  Inm-u  u-»i*i|  a*«  I'lijiy  fur  tlt«*  ^k<'U*ll.  Suiiu- 
Veni-*  a:jo  a  I- li-Uii**h  lir:iut\  near,  a  well-known  \arii*t\  of  our  ciuu- 
iii<»n  '..'aiiliii  fiuit,  hail  tlitwcinl  iu  elo«*«-  |iroxiniity,  and  siiiri-  thi-n 
|H-ar»  mixnl  in  ehaiatti-r  hatl  liii-n  laisid  fiom  ihi^  *.ii|i|iii>rd  to 
U*  h\hii<l  -«-i-fls.  'rill'  •^iMM'iniiiiH  fxhii>it<-d  l»v  Mr.  Mn-han  were 
liiiirli  l:ii;:«-i  than  th<-  ^nnil  {iiar,  tin-  female  |iarent,an<l  a*»  lar^'C 
a*  till*  a\  1  ta^i*  Kl«'nii<«li  li«':iut\  of  mir  niaiki-t**;  tin*  ii'd  rlu'i  k>,  and 
llnr  irniitit  ri>l«ir.  I>«  nii:  lallnr  nion*  lirauliful  than  tin*  avrrap*  of 
Fli-ini*»h  U-aut  \  ,  tliiiu^h  thi'«  kind  i<«  |iti|iulai  a-*  a  |iailirularly  hand- 
le #iiu-  fi  uil. 


N«>v>;mhi.ii  *.». 
hr.  Li:ruNTK,  Vi«-i-  rir-iih-nt.  in  the  chair. 
Twenty  three  nu'inlH*t<«  pn-MMit. 

A  |>a|K*r  enti(le«l  *'  On  a  N«*w  (ienn^i  of  Lojihohranchiatc*  Fifehesi/* 
liy  Kdw.  IK  Co|>e.  wa**  |iri'i«entrd  for  puhlication. 
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November  16. 
The  President,  Dr.  Rusghenberqer,  in  tlie  chair. 
Twenty-seven  members  present. 

The  following  papers  were  presented  for  publication : — 
"  Descriptions  of  New  Fossil  Sliells  from  the  Tertiary  of  Califor- 
nia."   By  R.  E.  0.  Stearns. 

"  A  Descriptive  Catalogue  of  Scalidae  of  the  West  India  Islands." 
By  O.  A.  L.  Morch. 

On  Trichocephalus  affiniit^Dics, — Dr.  Chapman  noticed  ha\ing 
found  iu  tlie  intestine  of  the  llama  the  TrichocephaluH  affinis  de- 
scribed b}*  Diesiug  as  occurring  in  the  camel,  and  observed  that 
it  was  interesting  to  find  the  same  intestinal  worm  in  animals  so 
'  closeh' related  slructuralh',  though  so  widely  separated  geogra- 
phically. 

On  the  Cantor  Glandtf  of  the  Hearer. — Dr.  Chapman  also  called 
attention  to  the  arrangement  of  the  castor  glands  in  the  American 
beaver,  the  lower  symmetrical  glands  opening  into  the  ano-pre- 
piitial  passage  consisting  of  only  two  glands,  whereas  the  European 
species  iu  this  respect  exhibited  three. 


XOVEMUER  23. 

The  President,  Dr.  Rusciienkekoer,  iu  the  chair. 
Seventeen  members  present. 

On  the  Mvmozoic  Ifcd  SantJi^tone  of  thr  Atlantic  States. — Prof. 
Pkusifor  Fhazeh,  Jr.,  said  that  the  art  of  stratigraphy  has  proved 
itself  capable  of  most  wonderful  extension,  and  has  given  the 
foundation  for  whatever  of  exactitude  of  statement  can  be  claimed 
for  geology. 

It  is  another  instance  of  the  .suri)rising  lengths  to  which  proba- 
bililv  <*aii  l)e  carried  bv  iiuluctivc  reasouinjj:  ba.sed  on  compara- 
livi'ly  t'fw  but  i^t'iK'rnlly  lubnitlcd  [)rrinisi*>.  It  is  .Nurprisiii;^  to 
rnul  ovtT  ihi'  iL'siilis  of  lln'  ;ii»pli(.-.Mti<>ii  <»!'  this  method  in  any 
Lii'iu'iril  (Hitlint'  of  m'i>l(»M\ .  niiil  In  nolo  that  mere  lolative  position 
of  tilings  cnu  uiiloM  to  ii«-  a  marvtUous  *»it)rv  of  motioji,  and 
«.'Vohit ion  <»r  sueeessivc  ehMiiues,  aceordiiiij;  to  law. 

Thi*  more  faet>  we  kiM»\v  the  wi«ler  is  llie  rani;e  of  this  api>liea- 
tion.  aii'l  souu-tiiiies  (»ne  very  lilt  K' fact  n\i'11  esial>lished  will  require 
vast  eoiJtiueiits  to  be  pluuiJed  in  the  ima;z:inal  ion  thousands  of  feet 
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downward  or  upward  in  order  that  it  may  admit  of  explanation. 
Thus  the  finding  of  a  single  small  shell  iml>cdded  in  the  crest  of 
a  I0A3'  range  of  interior  mountains  of  which  the  base,  flanks,  and 
comb  prove  to  be  made  up  respectively  of  the  same  persistent 
strata,  and  the  identification  of  this  shell  with  an  exclusively 
marine  species,  require  the  conclusion  that  the  whole  of  this  loft}" 
range  was  once  under  an  ocean  whose  level  was  thousands  of  feet 
lower,  and  whose  margin  is  now  thousands  of -miles  awa}*. 

The  greatest  conquests  of  the  mind  over  large  areas  will  never 
result  from  the  direct  application  of  the  physical  power  of  man  to 
overcome  the  obstacles  which  stand  in  the  way  of  their  realization. 
The  inductive  plan,  though  never  leading  to  certaint}',  outstrips 
by  leagues  the  snail's  pace  of  actual  demonstration.  A  good 
consulting  geologist  will  furnish  information  in  a  few  weeks  as  to 
the  number  of  tons  of  valuable  mineral  on  a  propert}',  which  will 
enable  a  company  to  organize,  start  its  business,  grow  rich,  and 
liequeath  its  industry'  to  a  new  generation  before  a  theory-hater 
could  sink  the  number  of  trial  shafts  sufUcient  to  demonstrate 
to  a  certainty'  that  the  deposit  was  continuous.  And  ti)us  what 
with  reports  already  made  on  adjoining  properties,  science  goes 
on  triangulating,  as  it  were,  from  one  area  to  another,  till  the  belts 
of  cciuntry  which  are  unknown  as  to  their  general  possibilities 
become  verj-  few  and  isolated. 

But  there  are  such  belts — aggravating  broad  belts  of  well-settled 
conntry  which  occup}'  in  the  geological  finished  map  tiic  positions 
which  used  to  be  held  by  the  '*  Great  American  Desert,'^  the  central 
parts  of  Africa,  and  tlic  high  lands  of  the  Mountains  of  the  Moon 
or  the  Himalayas  in  our  school  geographies. 

It  is  not  so  long  ago  since  it  was  taught  in  school-books  that 
the  l)ottoni  of  the  ocean  was  a  great  floor  of  fine  sand.  The  writers, 
following  each  other,  had  observed  the  deposition  of  suspended 
substances  in  the  deltas  and  along  the  sea  coast,  and  observing 
the  currents  of  the  sea,  and  forgetting  tiiat  the  immense  organic 
life  of  the  ocean  must  find  a  final  resting  place,  had  dusteii  the 
whole  ocean  with  the  sand  of  the  sea-shore  but  without  its  shells. 

Such  an  area  is  the  Mesozoic  red  sandstone  of  the  Atlantic 
States.  It  sweeps  upward  from  Virginia  to  New  York,  and  exists 
in  North  Carolina  and  Connecticut,  appearing  evcr^'where  (except 
in  N.  C.)  under  a  provoking  uniformity  of  condition,  and  shut- 
ting out  our  view  from  the  underl^'ing  strata,  and  the  part  they 
play  in  connecting  the  paleozoic  series  east  and  west  of  it.  Singu- 
larly enough,  a  large  fraction  of  the  American  geologists  who  have 
made  themselves  distinguished  have  passed  or  are  passing  their 
lives  upon  it ;  and  yet  we  know  next  to  nothing  about  it. 

^^  If  the  Mesozoic  shales  only  could  be  removed  like  the  lid  of  a 

box,  what  light  would  it  not  throw  upon  the  structural  riddles !'' 

has  been  thought  or  expressed  by  every  geologist.     Here  is  a 

case  where  the  ordinarj'  methods  of  stratigraphy  will  not  help  us. 

29 
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We  are  required  to  induce  a  condition  of  things  under  cover 
different  from  that  in  view. 

The  case  is  like  that  of  the  condition  of  the  Atlantic  bottom. 
No  amount  of  wishing,  in  cottages  by  the  sea  {aut  aliubi)  availed 
to  solve  the  problem  till  Lieut.  Thompson,  XJ.  S.  N.,  invented  his 
deep-sea  dredger,  and  masses  of  cretaceous  ooze  commenced  to  be 
hauled  up.  We  must  do  the  same  with  the  diamond  drills  in  the 
New  Red.  But  it  paid  to  dredge  because  this  act  was  a  necessary 
preliminary  to  the  union  of  two  impatient  continents  by  a  tele- 
graph line.  What  will  pay  here  ?  That  is  a  question  which  no 
one  can  answer  just  now.  It  is  just  an  instance  of  the  old  contro- 
versy' between  narrow  utilitarianism  and  enlightened  economy: 
whether  a  property  owner  is  wise  in  neglecting  all  parts  of  his 
estate  except  those  which  tradition  assures  him  will  pay,  or 
whether,  in  the  profit  and  loss  account  in  which  he  enters  general 
expenditures  for  the  proper  exploitation  and  development  of  his 
entire  domain,  the  profits  do  not  in  the  end  outweigh  the  losses. 

Here,  of  course,  another  element  is  introduced  into  the  ques- 
tion. Is  there  an}-  doubt  about  the  establishment  one  way  or  the 
other  of  a  fact  which  Avill  enter  into  scientific  calculations  ?  Was 
ever  such  a  fact  so  used  barren  of  economical  gain  in  the  end  ? 
Will  it  pay  for  the  State  Government  to  spend  the  money  of  the 
whole  people  for  sucii  a  purpose?  Is  it  in  accordance  with  the 
<loctrine  of  "  police  government''  held  by  an  able  school  of  ad- 
vanced political  economists  ? 

On  Diali/sis  in  Oystei'  Culture, — Prof.  Frazer  also  remarked, 
that,  in  a  recent  conversation  with  Dr.  Hunt  on  the  subject  of  the 
etiect  of  saline  solutions  in  the  liuman  stomach  and  intcatino,  that 
gentleman  suggested  as  his  ex}>lanation  of  that  effect,  tiiat  it  was 
primarily  mecbanical  or  physical;  consisting  in  fact  of  a  dialytic 
action  set  up  between  the  denser  solution  in  the  stomach,  ancl  the 
less  dense  solutions  in  the  tissues  and  lacteals  counnimicating 
with  it;  the  Avails  of  the  stomach  and  intestine  forming  the  dialyser 
or  diaphragm  through  which  the  action  takes  place.  The  result 
of  such  dilfusion  must  (he  suggests),  in  accordance  with  Graham's 
well-known  law,  produce  a  greater  flow  of  the  less  dense  solutions 
inward  than  of  the  denser  outward  from  the  stomach  ;  and  as  a 
consequence,  the  filling  of  the  latter  and  the  draining  of  the  small 
ducts. 

Tiiat  repletion  ))roduces,  by  reflex  action  on  the  nerves  occupy- 
ing that  portion  of  the  human  bod}*,  the  further  eilects  obsfi-vrii, 
is  well  known. 

There  is  another  practical  ai)plicati()n  which  can  be  Tiia<le  of 
this  theory  of  dialytic  action,  no  less  important  in  its  healings, 
antl  wliiv-h  has  an  economic  value,  viz.,  the  fattening  uf  oysters. 

The  oysters  brontjht  to  our  lar<i:e  markets  on  the  Atlantic  sea- 
l)i>ard   are  generally  first  subjected   to  a  process  of  *•  laying  out," 
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which  consists  in  placing  them  for  a  short  time  in  fresher  water 
than  that  from  which  tliey  have  been  taken. 

Persons  who  are  fond  of  this  animal  as  an  article  of  food,  know 
how  much  the  '^  fresh"  exceed  the  ''  salts"  in  size  and  consistency. 
The  "Morris  Coves"  of  this  city,  while  very  insipid,  are  the 
plumpest  bivalve  brought  to  market.  On  the  other  hand,  the 
"  Absecoms"  and  "Brigan tines,"  while  of  better  flavor  (to  those 
who  prefer  salt  oysters),  are  invariably  lean  compared  to  their 
transplanted  rivals,  as  also  are  the  '^C  ape  Maj's,"  though,  from 
some  reason,  not  to  the  same  extent. 

The  most  experienced  oyster  dealers  inform  me,  that  the  time 
for  allowing  the  salt  oysters  taken  from  the  sea-coast  to  lie  out, 
Taries,  but  is  seldom  over  two  to  three  days.  At  the  end  of  this 
time  the  maximum  plumpness  is  attained,  and  beyond  this,  the 
oyster  becomes  lean  again,  besides  having  lost  in  flavor. 

It  is  not  possible  that  the  smooth  rotimdity  of  the  laid-out 
03'Ster  can  be  due  to  increase  of  flesh.  The  time  is  too  short, 
and  the  conditions  arc  unfavorable. 

On  the  other  hand,  the  explanation  by  dial^'tic  action  is  eas3\ 
During  the  growth  of  the  oyster  on  tlie  sea-coast,  his  tissues  are 
constantly  saturated  with  the  ocean  brine.  On  removing  this 
oyster  to  merel}'  brackish,  or  to  fresh  water,  the  conditions  are 
It  once  favorable  for  osmose  to  be  commenced.  The  fresher  and 
less  dense  liquid  without,  permeates  inwards  more  rapidly  than 
the  more  saline  and  denser  liquids  within  escape,  and  the  ctfoct 
is  to  swell  the  tissue  as  a  cow's  bladder  half  filled  with  air  and 
immersed  in  a  vessel  of  hydrogen  is  swollen,  or  still  more  nearly 
like  the  swelling  of  a  bladder  half  filled  with  copper  sulphate 
when  immersed  in  pure  water. 

It  is  wortli  while  to  inquire  whether  means  could  not  be  devised 
to  effect  this  fattening,  while  yet  not  depriving  the  03'ster  of  the 
salty  flavor  which  is  its  chief  charm  to  many  consumers.  Per- 
haps an  immersion  in  concentrated  brine  for  scA'cral  days,  and  its 
8ul>sequent  removal  to  ocean  water,  would  suffice.  As  to  the 
value  of  placing  corn-meal  upon  a  pile  of  oysters  for  the  purpose 
of  fattening  them,  it  is  obvious  that  the  time  is  too  short.  A 
simple  way  of  ascertaining  whether  there  were  or  not  an  actual 
gain  in  flesh,  would  l)e  by  taking  a  hundred  or  more  oysters  from 
a  given  locality  on  the  sea-coast,  drying  them  at  220°  Fah.,  and 
ascertaining  their  average  weight,  and  repeating  the  process  for  the 
same  number  of  like  oysters  after  transplanting. 
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November  30. 
The  President,  Dr.  RuscHESBEKOBa,  in  ttie  chair. 
Thirty  members  present. 

On  Heal  and  Chemical  Action. — Prof.  Persifor  Prazbr,  Jr.. 
stated  tlint  Prof.  Hunt,  in  chQmicnl  nnd  geological  essays  Xo. 
Vil.,  "  On  Some  PoiiitB  in  Dyiinmicnl  Geology,"  p.  77,  after  speak- 
ing of  Ilia  ndo^ition  of  Bnbbage'e  and  Herschcl's  tiypothesia  of  an 
igncona  centre,  ndds  tliat  Kefersbcin  rpjects  this  hypothesis  u 
unnecessary,  and  Joseph  Lc  Conic  proposes  an  intermediate  view 
that  heat  from  a  molten  centre  invading  tlic  sedimentary  inter* 
mediate  l.iyerB  mny  excite  chemical  activity,  which  in  turn  would 
augment  tlie  tem[)eratnre.  lie  concludes,  "  it  is,  however,  I  tinnk, 
probalile  that  any  chemical  processes  whicli  may  be  set  up  in  lbs 
bnried  sediments  for  their  oonverBion  into  igneous  rocks  and  vol- 
canic products  would  absorb  rather  than  genci'atc  lieat." 

The  mere  conversion  of  silicates  from  tlie  solid  to  the  liquid,  or, 
if  it  he  possible,  gaseous  states,  is  not  chemical  action  ;  and  hence 
fusion  or  vaporization,  which  undoubtedly  would  lower  the  teni- 
liernture  by  its  great  absorption  of  heat,  cannot  be  referred  to 
here,  and  it  Bcems  at  first  sight  rather  difUcult  to  say  wliat  form 
of  chemical  action — except  dissociation,  if  that  van  be  called  such 
— would  nbsorl>  heat,  or  upon  what  plienomcna  this  statement  is 
base<l. 

On  the  ntipponcd  Carnirora  of  llm  Korene  nf  the  Rocky  ifouo- 
M. — Prof.  Coi'E  remarked  that  animals  which  fulfilled  the  funo- 
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animals  it  has  a  long,  narrow  form  like  that  of  the  opossum,  and 
in  the  first  named,  where  the  interior  form  can  be  seen,  it  is  evi- 
dent that  the  cerebral  hemispheres  were  small  and  narrow,  and  that 
the  olfactor}'  lobes  were  relatively  large,  and  were  entirely  un- 
covered, projecting  beyond  the  hemispheres. 

In  Ambloctonus^  Didymiciia^  and  three  undetermined  forms,  the 
femur  supports  a  third  trochanter.  In  all  the  genera  the  ilium 
has  a  well-marked  external  anterior  ridge,  which  continues  from 
the  acetabulum  to  the  crest,  distinct  from  the  internal  anterior 
ridge.  The  ilium  has,  therefore,  an  angulatc  or  convex  external 
face,  as  in  Inaectivora  and  Marsupialia^  and  does  not  display  the 
usual  expansion  in  a  single  plane  of  most  of  the  placentals.  In 
all  the  genera  there  is  a  strong  tuberosity  in  the  position  of  the 
anterior  inferior  spine,  which  is  wanting  in  the  3/ammarm,  except- 
ing certain  Inmectivora  and  Prosimise^^  although  it  marks  the  posi- 
tion of  the  origin  of  the  rectus  femoris  muscle  in  all  types. 

The  glenoid  cavity  of  the  squamosal  bone  is  transverse,  and 
well  defined  anteriorly  and  posteriori}',  as  in  the  Carnivora,  Of 
the  first  series  of  carpal  bones  of  the  four  genera  named,  I  have 
been  able  to  learn  nothing,  but  in  the  genus  Synoplotherium  from 
the  Bridger  Eocene  of  Wyoming,  which  probably  belongs  to  this 
group,  the  scaphoid  and  lunar  bones  are  separate  and  not  united 
as  in  the  Carnivora. 

The  above  characters  point  to  the  Marsupialia  or  the  Insec- 
tivora  as  the  proper  location  for  the  flesh-eaters  umler  considera- 
tion ;  and  the  evidence  is  much  more  weighty  in  favor  of  the  lat* 
ter  order  as  their  true  position.  For  in  the  genera  Oxyxna  and 
LHdymivlis  the  posterior  part  of  the  inferior  border  of  the  mandi- 
bular ramus  is  not  inflected  as  in  Marsupialia^  nor  are  the  ante- 
rior inferior  iliac  tuberosity  and  third  trochanter  seen  in  that  or- 
der, while  l)oth  exist  in  the  Insect ivoj^a, 

Cnvier  describes*  the  tibia  of  Carnivora  as  follows :  "  Quant  k 
la  tete  inf^rieure,  tons  les  carnassiers  se  distingudnt  de  I'homme 
par  sa  figure  plus  etroite  du  cote  cxterne  que  Ic  Tinterne,  et  par  sa 
division  en  deux  fosses  oblique,  an  moyen  d'une  arete  arrondie 
qoi  repond  a  la  partie  de  Tastragale.  .  .  Le  phoque  Va  ccpcn- 
dant  d'une  forme  tr^s-particuliere  par  Texcessif  aplatissement  de 
sa  moiti^  sup^rieure,  et  par  sa  facette  particulaire  inf^rieure,  qui 
est  en  concavity  simple  et  pen  profounde.'' 

The  astragalar  articular  face  of  the  tibia  in  the  genera  above 
named  is  not  divided  into  the  two  oblique  fossne  by  '*  a  rounded 
crest  which  is  applied  to  the  groove  of  the  superior  pully-shaped 
face  of  the  astragalus."  It  is  uninterrupted  and  more  or  less  ob- 
lique in  the  transverse  direction  ;  alwa^'s  so  at  the  posterior  bor- 
der. The  inner  malleolar  process  is  produced  downwards,  and 
rests  in  a  concavity  on  the  inner  side  of  the  neck  of  the  astragalus. 

'  See  the  figure  of  SoUrwdon  by  Peters,  and  Chiromyi  by  Owen. 
'  OtsemeoB  Fossiles,  yii.  p.  112. 
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Tlie  astragalus,  which  I  have  seeu  in  several  of  the  species,  pre- 
sents n  corrcsgioncUng  trochleai'  face.  That  is,  instead  of  a  groove, 
it  preaenta  an  o[ien  angle  upwarda,  whiuli  separates  the  superior 
ftoin  the  oblique  iiitenial  face.  The  superior  plane  is  flat,  but  it 
interrupteil  on  the  posterior  side  hy  a  groove.  Tliia  groove  is  the 
posterior  extremity  of  tliat  wliicli  divides  the  superior  face  of  the 
>  BBtrngaliis  in  the  higher  Mammalia,  but  here  it  contracts  to  ■ 
point  and  disappears  next  the  flbiilar  face  just  as  tt  reaches  the 
•  superior  surface.  The  ftbnlnr  face  is  vertical,  and  shares  on  its 
posterior  part  a  large  ligamentous  fossa  with  the  oi)|>osed  ]>art  of 
the  fibula.    The  distal  end  of  the  libida  is  remarkably  stout 

This  structure  finds  iia  coniilerpart  in  the  internal  half  of  tbe 
astragalus  of  the  oposauin.  The  arrangement  ]>crmits  a  rotary 
movement  of  the  astragalus  and  thus  of  the  whole  foot,  on  the 
tibia,  the  fibula,  with  its  fixed  articulation  with  the  astrt^lni, 
rotating  on  the  tibia,  as  in  thei)e<limanouB  Marmipialia.  The  flat- 
nese  of  the  inner  malleolua  in  aouie  of  the  apecies  indicates  that 
the  capacity  for  rotation  waa  less  in  tlicm  than  in  others.  Tbis 
arrangement  exactly  reverses  tlic  extensive  oblique  fibuto-astragt 
Inr  articulation  seen  in  the  opossum,  the  Pe/auriala,  Da*yiiru*,f!x. 
Prof.  Owen,  in  describing  tlie  astralagus  of  the  wombat  (I'haneo- 
font t/M),  says :  ''The  upper  articular  surface  for  the  tibia  is  as  imual 
concavo-convex,  the  internal  surface  for  the  inner  malleohis  flit, 
tciied,  and  at  rigiit  angles  with  the  preceding,  but  the  outer  articu- 
lar surface  presents  a  ti-iangular  flattened  form,  and,  insteail  of 
being  bent  down  parallel  with  the  inner  articular  surface,  b1o[ws 
away  at  a  very  o|)cn  angle  from  the  upper  surface,  receiving  tbe 
articular  surface  of  the  fibula  so  as  to  sustain  its  vertical  preuiire; 
This  form  of  astragalus  is  also  characteristic  of  the 
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and  nre  of  small  size.  The  genus  M^sonyx^  which  I  discovered 
in  the  Bridger  beds  of  Wyoming,  cannot  be  referred  to  tiie  Oreo- 
donta  as  here  constituted,  since  tlie  trochlear  face  of  the  astragal u.h 
18  completel}'  grooved  above  as  in  the  true  Carnivora^  and  its 
distal  end  presents  two  distinct  facets,  one  for  the  cuboid  and  the 
other  for  the  navicular  bones.  It  represents  on  this  account  a 
peculiar  family,  the  Meaonychidae. 

To  the  Creodonta  must  be  referred  the  genera  Pterodon  and 
Palmonictis  of  De  Blainville,  from  tlie  French  Eocene.  Tiiis 
author  and  Pomel  placed  them  in  the  Marsupialia^  but  Professor 
Oervais  remarks  (Geologic  et  Paleontologie  Fran9ai8e)  that  the 
evidence  is  insufficient  for  such  a  course.  Ilere  also  doubtless 
belong  supposed  Garni vora  from  the  Wyoming  Eocene,  stated  by 
Marsh  to  be  allied  to  the  Viverridse. 

The  remarkable  type  first  introduced  to  the  notice  of  paleonto- 
logists by  Leidy,  represented  by  the  genera  Anchippodus^  Ectch 
ganuf^  et<;.,  has  been  looked  upon  as  an  order  of  Mammalia  by 
Marsli,  and  termed  the  Tillodontia,  lie  gives,'  as  its  characters, 
the  possession  of  claws,  plantigrade  feet  with  five  toes,  a  third 
trochanter  of  the  femur,  and  separate  scaphoid  and  lunar  bones. 
Also,  that  the  dentition  is  chariicterized  by  '*  molars  of  the  ungu- 
late type,"  small  canines,  and  large  soalpriform  incisors  in  both 
Jaws,  faced  with  enamel  and  growing  from  persistent  pulps  as  in 
the  llodentia.  lie  says  this  order  ^^  seems  to  combine  characters 
of  the  orders  of  carnivores,  ungulates,  and  rodents.- ' 

Except  in  the  dentition,  the  definition  above  given  applies  to 
the  Creodonta :  and  an  analysis  of  the  dentition  shows  so  many 
points  of  resemblance  as  to  render  it  probable  that  they  pertain 
to  the  same  order  of  Mammalia.  Also,  except  in  the  dentition, 
the  characters  given  by  Prof.  Marsh  do  not  differ  from  those  of 
the  Intteclivora.  The  structure  of  the  superior  molars  is  not  in- 
consistent with  the  same  order,  and  the  small  canines  and  large 
incisors  are  even  more  like  those  of  most  Inaectinora  than  are 
Creodonta,  The  singular  form  of  these  incisors,  and  their  growth 
from  persistent  pulps,  is  rather  characteristic  of  Rodentia.  The 
transverse  or  tubercular  premolars  also  distinguish  this  group 
from  lioth  the  Creodonta  and  the  true  Fnaecticora.  The  defini- 
tions of  the  order  and  sul)-orders  will  then  be  as  follows : — 

Insectivora. — Mammalia  with  small  cerebral  hemispheres  which 
do  not  cover  the  olfactory  lobes,  nor  the  cerebellum  ;  with  numer- 
ous clawed  digits,  and  a  third  trochanter  of  the  femur;  with  a 
transverse  glenoid  cavity  for  the  mandible. 

Superior  incisors  normal,  not  growing  from  persistent  pulps; 
canines  large;  premolars  compresse<l.  Astragalus  not  grooved 
above,  articulating  with  the  cuboid  as  well  as  the  navicular ;  five 
toes  on  the  hind  foot;  Creodonta. 

«  Ann.  Ropt   U.  S.  Geol.  Surv.  Terrs.,  1873,  p.  550. 
*  Amer.  Journ.  3ci.  Arts,  1875,  231. 
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Superior  incisors  larj^e,  growing  from  persistent  pulps,  and 
without  enamel  on  the  sides  ;  superior  canines  small  when  pre^nt; 
premolars  wide  or  tubercular ;  Tillodonta. 

These  suborders  of  the  order  Insectivora  do  not  differ  among 
themselves  more  than  do  those  of  the  Marsupialia^  and  constitute 
a  series  of  parallels  witii  them.  Tlius  the  Cre.odonta  resemble  the 
Sarcophacja^  tlie  Inaectivorn  vera  the  EfHomophaga^  and  the  Tillo- 
donta the  Rhizophaga^  t^'pified  by  Phascolomys, 

Tlie  genera  of  tlie  Creodonta  differ  as  follows: — 

I.  First  and  third  inferior  true  molars  without  internal  cusp. 
Last  superior  molar  longitudinal ;  last  inferior  molar  carnassial ; 

Amhl(HioniM. 

11.^  Inferior  camassials  with  interior  tubercle;  no  tubercular 
molar;  last  superior  molar  transverse. 

Three  tubercular  carnassials;^  Stypolophutt. 

Two  tubercular  carnassials  ;  Oxysena, 

III.  Inferior  carnassial  with  interior  tubercle;  a  tubercular 
molar. 

One  tubercular  carnassial ;  Didyinirtiii, 

The  number  of  toes  on  the  hind  foot  cannot  be  certainly  stated 
in  all  the  genera,  but  in  SfypolophHa  kians  and  another  s|M*cies 
there  were  probably  five,  the  inner  being  of  reduced  size.  There 
is  present  in  those  species  an  ento-cuneiform  bone  which  resem- 
bles that  of  Cania ;  it  is  compressed,  with  one  truncate  concave 
terminal  facet,  and  an  internal  oblir^ue  one  at  the  opposite  and 
proximal  extremity'.  The  form  of  the  truncate  articular  face  of 
the  distal  end  indicates  the  existence  of  an  inner  metatarsal  l>one 
of  moderate  proportions,  which  probably  supported  a  small  hallux. 
This  thumb  could  not  be  opposabhj  as  in  the  opossum. 

Jn  general  a])i)earance  the  Creodonta  differed  from  the  Carnivora^ 
in  many  of  tht;  species  at  least,  in  the  small  relative  size  of  the 
limbs  as  compared  with  that  of  the  head,  and  in  some  instances, 
as  compared  with  the  size  of  the  hind  feet.  The  feet  were  probably 
plantigrade,  and  the  posterior  ones  capable  of  some  degree  of 
rotation.  The  probable  large  size  of  the  rectus  fenioris  muscle 
indicates  unusual  power  of  extension  of  tlie  hind  limb.  They  were 
furnished  with  a  long  and  large  tail.  Probably  some  of  the  si>ecies 
resembled  in  proportions  the  My thomys  and  Solenodon^  now  exist- 
ing in  Africa  and  the  West  Indies,  but  they  mostly  attained  a  much 
larurer  size. 

J.  B.  Kniijht,  Elliston  P.  Morris,  K.  Sliclmerdino  Mcronibs, 
M.I)..  Joiin  (\  Boyd,  M.I).,  U.  S.  N.,  and  Eli  K.  Price,  Ks(|..  were 
elocted  members. 

Prof.  William   llonry   Flower,   F.K.S.,  of   Loudon,  Dr.   Albert 

'  For  tlio  meaiiinj:  of  these  cxprcssioi^s,  see  Svst.  Cat.  Eoc,  Xew  Mexico, 
1870.  n.  6.  ' 


NATURAL  8C1ENCK8  OF  PHILADELPHIA.  449 

Oiinther,  of  London,  Prof.  St.  George  Mivart,  F.R.S.,  of  Loudon, 
N.  S.  Maskelyne,  F.R.S.,  of  London,  and  Prof.  George  Kolleston, 
F.R.S.,  of  Oxford,  were  elected  correspondents. 

The  Committee,  to  which  was  referred  a  paper  entitled  ''  A 
Descriptive  Catalogae  of  Scalida^  of  the  West  India  Islands,"  by 
Dr.  O.  A.  L.  Morch,  reported  in  favor  of  its  publication  in  the 
Journal. 

The  Committees  to  which  they  had  been  referred  recommended 
the  following  papers  to  be  published  : — 
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OK  A  HEW  GEHTIB  OF  LOFHOBKAHCHIATE  FISHES. 

BY   E,   D.   COPE. 
Otphyolax  pellnoidns,  gen.  et  sp.  hot.     Plate  25. 

/  Char.  Oen Pectoral  fins  wanting;  tail  subcylindric.     Body 

covered  with  thin,  weakly  keeled  scuta,  which  have  on  the  lumbar 
region  free  superior  edges,  which  form  a  series  of  longitudinal 
lateral  grooves.  The  lateral  dorsal  scuta  produced  upwards,  and 
approximated  on  the  middle  line,  inclosing  a  tube  for  a  distance 
anterior  to  the  dorsal  fin.  Dorsal  fin  short,  above  the  vent.  No 
ventral  nor  caudal  pouch  ;  caudal  fin  rudimental  in  the  typical 
species.     No  adipose  fins. 

This  genus  is  related  to  Nerophis^  but  is  different  from  known 
forms  in  its  curious  dorsal  tube.  What  the  purpose  of  this  can 
be  is  uncertain,  but  the  strong  lateral  channels  below  it  on  each 
side,  are  probabl}'  an  adaptation  for  the  carrying  of  the  eggs.  In 
the  type  species,  the  dorsal  tube  is  closed  above  b}'  a  series  of 
small  radiate  ossicles  in  the  median  line,  between  which  the  cavity 
may  be  entered  by  small  bodies.  The  same  specimen  displays  a 
narrow,  free,  dermal  membrane  on  the  middle  lines  of  the  upper 
and  lower  surfaces  from  the  thoracic  to  the  beginning  of  the  lum- 
^bar  region. 
/  Chaj\  Specif, — Three  longitudinal  series  of  scuta  on  each  side 
of  the  body,  and  one  on  the  middle  line  below.  They  are  rounded 
at  the  intersecting  angles,  thus  leaving  a  vacancy,  wliich  is  covered 
by  a  small,  round  scale.  Each  scute  with  alow  median  keel,  from 
which  delicate  transverse  ridges  diverge.  The  two  lower  lateral 
series  are  the  ones  which  form  the  lumbar  grooves.  Two  nuchal 
scuta.  I^arietal  and  frontal  regions  impressed  pimctatc;  oper- 
culum radiate  ;  sides  of  muzzle  smooth.  Thirty -one  transverse 
rows  of  scuta.  Dorsal  radii  sixteen.  Total  length  .232  m. ; 
length  to  vent,  .IIY  ;  to  edge  of  operculum,  .020;  to  orbit,  .010. 
Color  in  s})irits  polhu'id,  the  back  tini2:e(l  with  brownish. 

Ohtained  by  Captain  J.  Mortinior  in  the  open  Atlantic  Ocean. 

EXPLAXATIOX  OF  PLATE. 

Fig.  1.  Oi^phyoUix  jieU'iridus. 

"     2.  lloail  of  tin:  same  from  <alK)vo. 

*'     3.  Dorsal  \mv  in  front  of  dorsal  fin. 

**     4.  Lateral  hnnhar  rrixion. 
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BSSCBIPTIOir  OF  A  HEW  BPECEBS  OF  BIKD  OF  FABADI8E  OF  TEE 
OEOTB  PTIL0BI8,  IE  THE  COLLECTIOE  OF  THE  ACADEMY. 

BT  J.  A.  OGDEN,  M.D.,  PH.D. 

Minis  miMnii.    PUU25. 

Top  of  head,  occiput,  throat,  upi)er  part  of  the  breast,  extend- 
ing around  beneath  the  eyes,  of  a  sliining,  metallic,  purplish-green 
color ;  the  lower  margin  of  the  metallic  colored  feathers  of  the 
breast  is  marked  with  a  line  of  purple  and  light-green  feathers,  the 
latter  blending  with  the  purple  colored  feathers  of  the  abdomen  ; 
entire  upper  parts  velvety-green,  with  purple  reflections  ;  the  two 
central  tail  feathers  metallic  green,  the  rest  black  with  the  outer 
margin  shaded  with  purple ;  the  wings  black,  with  the  outer  bor- 
der purplish. 

Total  length  (mounted  specimen),  14"  ;  bill  2"  3"' ;  wing  5" 
4'";  tail  4"  2'"  ;  tarsus  1"  4'" ;  middle  toe  1"  V". 
Hah,    New  Guinea. 

This  species  is  larger  than  either  P.  magmficus  or  P.  Alhertii, 
The  metallic  coloreil  feathers  are  larger,  and  extend  over  a  greater 
surface  of  the  throat  and  breast ;  the  lower  border  is  rounded. 
The  tarsi  are  shorter,  and  the  toes  not  so  stout  as  in  the  above 
two  species. 

This  constitutes  the  fifth  species  of  the  genus,  and  1  liave  named 
it  in  honor  of  the  donor  and  esteemed  naturalist,  Dr.  T.  B.  Wilson. 
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OBSERVATIONS  ON  THE  STBTJCTTJRE  OF  THE  MAHATES. 

BT  HENRY  G.  CHAPMAN,  M.D. 

Although  in  18Y2  there  appeared  in  the  Transactions  of  the 
Zoological  Society  of  London  a  most  admirable  pa|)er  "  On  the 
Form  and  Structure  of  the  Manatee,"  by  Dr.  Murie,  as  I  have 
been  lately  engaged  in  the  dissection  of  the  Manatees,  Manatus 
Amcricanus,  that  died  at  the  Zoological  Garden  of  Philadelphia, 
and  as  I  believe  this  is  the  first  time  that  the  opportunity  has 
presented  itself  of  studying  fresii  specimens,  I  think  it  not  super- 
fluous to  call  attention  to  some  of  my  results.  As  that  excellent 
anatomist.  Dr.  Murie,  has  very  fully  illustrated  the  anatomy  of 
the  Manatee  in  the  paper  just  mentioned,  and  refers  frequently  in 
it  to  the  literature  of  the  subject,  I  shall  limit  myself  to  either 
confirming  his  observations  save  in  some  points,  or  endeavoring 
to  supplement  what  is  wanting  in  his  paper,  as,  his  specimens 
having  been  opened  on  shipboard,  some  of  the  parts  were  thereby 
eitiier  injured  or  decomposed,  rendering  them  unfortunately  un- 
satisfactory for  dissection. 

IVie  Position  of  the  Manatee  in  the  Aniinal  Kingdom, — I  agree 
with  most  naturalists  in  considering  it  and  the  Dugong  as  the 
representatives  of  a  distinct  order,  the  Sirenia,  regarding  their 
geographical  distribution,  food,  structure  of  tiie  skin,  skeleton, 
position  of  tiie  nnres,  and  manimie,  the  organs  of  alimentation, 
circulation,  the  uro-gonital  apparatus,  as  entirely  separating  them 
from  the  Cetacea,  with  Avhich  they  were  combined  by  Cuvier  and 
are  still  by  Profs.  Ilaeckel,  Cams,  etc.  While  in  some  respects  the 
Sirenia  are  undoubtedly  akin  to  the  Pachydermata,  De  Hlainville 
likening  them  to  the  Proboscidea,  others  to  the  Hippopotamus,  in 
the  present  state  of  Biolog\'  I  tliink  it  impossible  to  indicate  the 
exact  relationship,  there  being  no  transitional  form  to  bridge  over 
the  ijjiill'  as  the  Zeiiglodon  doos  in  the  case  of  the  Garni voni  and 
CetncH'ji.  imd  so  provisioimlly  it  appears  to  mo  that  the  ordiu" 
Sirenia  must  1)0  preserved. 

»SV./'.  Lrm/f/i  o/'  Jnittinls. — The  animals  dissected  bv  me  were 
both  mah's,  one  measured  exactly  C,  feet  from  snout  to  tip  of  tail, 
the  other   (l^   feet.     Their  general  appearance,  the   color  of  the 
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rri*»tiiri'ff,  «*linrnrti'r  nf  ilir  skin  nii<1  hnir,  «-tL*.,  were  illiiMtrntioiiH 
I'f  till'  t  mill  fill  «U'MTi|iti(iii  ^ivi'ii  \*y  l^r.  Murio. 

I  liavi>  Diiiliini;  lu'w  \*t  ottrr,  iiuTrly  o)ist'r\ in;:  itis^t  I  fnuni)  imlv 
•"•  i-tT\ii:iI  \i'rti'l>rji'.  :in»l  tliut  1  ajjni'  witli  I'r.  Miiric  in  n';r:utliii;» 
tlif  :M  (vrvir:il  as  tin*  nii^^in};  one.  T<»  tluiM-  intcri'^tiMl  in  the 
Mv<>l«>^\  itf  III*'  M»ii:itri%  I  wiMiM  Tvlvv  IImmh  l<»  tin*  j)aj»cr  of  Hr. 
Miirii',  wlhri'  ^ihhI  ('i»ni|>:ii'i^«ins  nro  made  lu'twron  its  niusclfs  an«l 
llioM'  i.f  till-  Kl«*|»li:iiit  iiimI  Triaiva.  I'lato  :»I,  ln>\vi*vi'r,  i\ovs  n(»t 
^Mi'  tsarllv  till'  I'liliii'of  tlio  niii-clc*i  as  oIimtvimI  in  my  s|iorinuMi'<. 
wliirli  Wi'ti'  ralliiT  r«'iMrr  tlian  tlii'  l>n»wni>li  tint  tlirrr  dipicti'd. 

\»  rr»tus  S'j^*fttt. — iW  tlu*  many  snhjrriN  ill  niialoniy  lor  I'lituiv 
invi'^tiifation,  |i«-riia)iH  n«inc  siir|iass('N  in  intiTe-t  or  importaiM-i' 
a  ll:i*riini:h  ^tnilv  of  the  Sirrnian  1»raiii,  not  only  in  n-lVri'iiri'  to 
lli<>  I'omi'li  till::  oiH*  kniiwliMlir,.  cif  the  stnictinv  of  tlir  Sin-nia.  Imt 
a«  otftTiiiL'  ati'IiTioi);i]  ilat!!  for  till'  lU'trrminalion  of  tli«*ir  n-lativr 
|i«»^itioii  :iinon«^  tli«'  otlu-r  Mammalia.  A I  pap'  \^{i  of  hi^  }ia|MT. 
Pr.  Miiiii'  »>tati'*i  lint  **llir  rnri']»lialoii  of  till*  younger  male  \\a«< 
«wi  il4-Htro\i-'l  a-  (o  Ih-  unfit  for  examination:  nhilf  tin*  nicniliraiics 
«iiri*<iiii'l«-d  llti-  luaiii  of  the  feniair  '•]M'rim«'n,  n  toliTaMy  at'ciiratc 
ifU's  of  till-  r«'iilir:il  (oiitonr  ua<«  ;;oi  ;  hut  on  rai>iiii:  tlu*  dura 
niatcr.  till  liniiii  it-«'lf  ua-  found  to  \iv  sufti'Ueil  and  with  ilillirultv 
extracted.  No  mra'*ur«-iiii'nt*(  or  wi'i;;|ii  won'  takm.  but  ilu'  wliolo 
|il:ir«*<l  ill  spirit  a-  ra|iiilly  a»<  jio-^^iMc  ;  a  ca**!  of  tlu*  rraiiial  i-aviiy 
with  it**  iiit-li<-id  «lura  iii:iti-r  wa*>  >ui"*i'iiurntlv  mavk^.  and  \'\  tlir 
h('l|i  of  till*  ra***.  aijil  thi-  '•hniiiki-ii  Itraiii,  tlu*  Nki'trlics  witi*  dmun." 
Sui'h  Ik.'iii:^  til**  ^tati'  nf  thf  hraiii  in  I^r.  Mm'i«>\  s|i(>riiiii.'n.  I  took 
th«*  larlit «.!  i>]i|iiiii unit  \  lif  «-\aminin;^  tli<»'4t' of  mine  A?*  tlu' Krain 
ill  my  f«iiiallt-Ht  M:iii:ili  r  MTinnl  ti»  have  '•iitfered  fr«iin  soiiii*  roiii- 
iirvitoioii  Httntiii::  tilt'  >\iunu'trv  of  thr  ant«'ri(»r  lohes  and  ^ouu'. 
«liat  tiatti  iiiii::  tluiu.  I  ii**!!!  it  for  makini:  M-ctioiiN,  ki'i-|iiii'^  tin* 
hrain  of  (),«•  hii^^iHt  Maiiati-r,  uliirlt  wa^  ijuitt'  norni:il  aiid  in 
rxri-lli-iit  riiiiditi<<ii.  for  dts«  ri|ition  fxti-rnally.  l''ri>m  the  latter 
ii|M'i  inii-u  tliv  li;:iiri-'«  (  riate  ^'i)  ha\i'  heeii  ijrav^n.  After  renuMin^ 
ihi' <ltira  iiiati-r.  whii-ii  wa**  %ery  tou;jh,  Hhat  at  onee  titriiek  me,  on 
lo«ikin:{  al  the  l*iaiii  m  sitit^  wa**  the  a)>M-iu'e  of  either  numerous 
or  de«*|i  fiosiires  aiid  f<ilds.  The  e|fVatii»n  of  the  eerelN-lltim  an 
c«itii|tnred  with  tli:it  of  the  eereliruiii  (n«'t  sn  well  Ni-en  after  re- 
mo^ml  frt»m  the  !*kiillj  i-viireater  than  that  ti;;ured  l>y  Pr.  Murie,  the 
Amount  of  the  cerelu'lluni  left  iineoVi'led  by  the  cerelinini  XH  mole 
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considerable.  The  brain  as  a  whole  resembled  somewhat  that  of 
a  beaver  or  porcupine,  the  general  figure  of  the  cerebrum  l)eing 
more  Rodent-like  than  "  Elephantine,"  as  Dr.  Murie  describes  that 
of  his  specimen  at  p.  181;  but  in  truth,  taking  it  all  in  al],  the 
brain  of  the  Manatee  is  sui  generis,  not  looking  like  any  brain  I 
have  dissected,  seen  preserved,  or  figured.  Dr.  Murie,  at  p.  183, 
refers  to  some  figure  of  the  Dugong's  brain,  but  as  he  gives  no 
reference  and  as  I  know  of  no  such  figure,  I  cannot  make  any  com- 
parison. The  general  figure  of  the  cerebrum  is  quadrangular,  but 
rounded  off  at  the  comers,  as  Dr.  Murie  expresses  it,  the  lobes 
sloping  gently  downward  from  before  backward.  The  height  of 
tiie  cerebrum  in  profile  in  the  middle  of  the  anterior  lol)es  is  2^ 
inches,  the  length  of  cerebrum  3  inches,  the  breadth  through 
middle  lobes  3J  inches.  The  height  of  the  cerebellum  is  1|  inches. 
The  diflTerence  between  the  height  of  the  cerebrum  and  cerebellum 
is  less  therefore  than  that  of  the  brain  represented  by  Dr.  Murie. 
As  regards  the  cerebrum,  I  had  no  difficult}-  in  recognizing 
frontal,  parietal,  temporal,  and  occipital  lobes,  the  frontal  ]ol>cs  he- 
ing  enormous.  The  hemispheres  are  separated  by  a  deep  longitu- 
dinal fissure;  equally  striking  is  the  Sylvian  fissure  dividing  each 
hemisphere  into  an  anterior  and  posterior  half.  As  regards  the 
remaining  fissures  and  folds  I  cannot  say  that  1  found  them  as  well 
marked  as  those  represented  by  Dr.  Murie  in  Figs.  31,  32,  Plate  25. 
Indeed  the  smoothness  of  both  the  brains  examined  b}'  me  is  most 
remarkable.  I  identified,  however,  the  fissures  of  Rolando,  the 
Hippocanipal  and  the  Calloso  Marginal.  1  refrain  from  naming 
the  remaining  ones,  as  I  am  not  satisfied  as  to  their  homologies 
with  those  of  the  brains  of  other  Mammalia.  The  olfactorv 
nerves  are  of  good  size,  with  well-developed  bulbs.  This  is  in 
harmony  with  their  sense  of  smell,  Avhicli  1  think  is  acute,  having 
noticed  with  Mr.  Thompson,  Superintendent  of  the  Garden,  that 
the  Manatee  seemed  to  recognize  at  once  that  its  food  had  been 
put  in  the  aqunrium  by  its  sense  of  smell  rather  than  by  its  sight 
or  hearing,  which  wore  aj)p:ir(MJtly  rather  defoctivc.  The  optic 
nerves  arc  small.  The  i)itiut{UT  body  is  lari^c,  but  the  corpora 
albicaiitia  are  not  well  diUbrentiatcd.  The  od  j^nir  of  nerves  are 
of  fair  size.  What  I  took  to  be  the  4tli  is  a  verv  delicate  fila- 
niont.  The  oth  is  relativelv  and  absolutclv  verv  larfrc  If  Dr. 
Murie  has  correctly  described  the  Oth,  its  origin,  direction,  and 
size  are   very  peculiar.      It   is   possible,  however,  that   the    fith 


NATURAL  SCIENCES  OF  PHILADELPHIA.  455 

s  absent  in  the  Manatee,  as  I  found  no  trace  of  it  at  its  usual 
>rigiD.  If  such  is  the  case,  I  should  regard  Marie's  6th  nerve  as 
lie  7th,  and  his  8th  as  the  pars  intermedia ;  his  7th  would  then 
}e  8th.  I  was  unable  to  trace  out  these  nerves,  being  anxious  to 
4ike  out  the  brain  as  soon  as  possible.  The  glosso-pharyngeal, 
>n«aniogastric,  and  spinal  accessory  were  readily  recognized. 
rhe  hypoglossal  came  off  internally  and  above  the  position  repre- 
lented  by  Dr.  Murie  in  Fig.  33,  Plate  25.  On  making  sections  I 
bund  the  corpus  callosum  extending  but  little  posteriorly;  the 
romiz  was  well  developed,  particularly  the  posterior  part.  The 
lateral  ventricle  is  long  and  deep,  the  anterior  and  middle  corner 
?ery  apparent,  while  there  is  a  beginning  of  a  posterior  one.  The 
corpus  striatum  is  well  developed,  as  also  the  thalamus  opticus. 
There  is  a  delicate  taenia  semicircularis.  The  choroid  plexus  is 
rich.  The  hippocampus  major  is  present,  but  not  as  thick  rela- 
tively as  tlie  hippocampus  minor.  There  is  apparently  a  corptus 
Ombriatum.  The  velum  intcrpositum  was  well  injected,  and  on 
removal  revealed  the  pineal  gland  with  its  i)eduncle.  The  3d  ven- 
tricle is  deep.  The  corpora  quadrigemina  are  large,  but  are  really 
bigeminal  bodies,  there  l)eing  only  a  slight  indication  of  division 
into  nates  and  testes.  The  proccssui  e  ccrebello  ad  testes  are  well 
leen,  supporting  a  firm  valve  of  Vi^ftssens,  under  which  a  bristle 
readily  passeil  from  the  4th  to  the  3d  ventricle.  The  cerebellum  is 
higher,  as  1  have  already  mentioned,  and  broader  than  that  repre- 
ient«>d  bj'  Dr.  Murie,  almost  as  broad  as  the  cerebrum,  its  breadth 
being  3  inches.  1  noticed  in  its  vermiform  process,  the  floculus  and 
the  amygdaloid  boilies.  The  pons  and  medulla  are  both  flat,  but 
the  olivar}'  and  rcstiform  bodies  are,  however,  distinguishable. 
The  brain  weighed  7  ounces  14  drachms  av.  In  reference  to  the 
distribution  of  the  cranial  nerves  I  have  nothing  new  to  offer.  As 
r^ards  the  cervical  plexus,  I  found  its  disposition  to  be  the 
same  as  described  b}'  Dr.  Murie,  noticing  the  interesting  peculi- 
arity of  the  3d  and  4th  cervical  nerves,  emerging  together  from 
between  two  contiguous  vertebra?,  viz.,  the  2d  and  4lh.  The 
missing  vertebra  I  regard,  with  Dr.  Murie,  as  being  the  3d.  For 
since  the  8th  cervical  nerve,  contributing  to  form  the  brachial 
plexus,  escapes  from  between  the  Ist  dorsal  and  a  contiguous 
vertebra,  which  must,  therefore,  be  the  7th  cervical,  and  as  the 
7th,  €th,  and  5th  cervical  nerves  emerge  from  between  contigu- 
ous vertebrse,  which  must  for  the  same  reason  be  tiie  7th,  Gth,and 
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5tb  ccrvicii)  Tcrtebrtc,  the  vertebra  next  to  the  5tb  muBt  be  the  ttk, 
for  if  it  were  the  3(1,  tlien  the  4th  am)  5th  cervical  nerves  would 
escape  together,  iiiatead  of  tlie  3d  and  4tli,  the  atlas  and  aiii, 
from  their  characteristic  forms,  being  unmistakable.  As  regardi 
till!  bi-achial  plexus  and  nerves  of  the  upper  extremities,  I  hivt 
nothing  new  to  offer. 

Alivie.nlary  Appnralue. — As  regards  the  parotid,  aubmaxillii^, 
and  whAt  Dr.  Miirie  considers  as  snh-lingnal  glands,  I  bin 
nothing  further  to  say  ;  inasmuch,  however,  as  that  writer  statci 
at  page  170,  "that  the  stomach  liad  been  cut  open  and  the  cod- 
tents  removed,"  I  may  mention  that  I  found  the  stomach  as  welt 
as  the  intestines  in  both  specimens  moie  or  less  filled  with' tbt 
pnrtiallydigi'Hted  fresh-water  plan  ts,princi pally  ValexncriaspinlLi, 
upon  which  the  animal  had  been  feeding,  and  that  tiie  componnd 
stomach  of  the  smaller  Manatee  measured  in  its  greater  curvatut 
18^  inches,  in  its  lesser  curvature  15^.  In  reference  to  ilsdiTi> 
sion  into  cardiac  and  pyloric  portions,  the  number  and  shape  of 
its  punches,  the  oesophageal  sphincter,  I  have  nothing  to  add  Co 
what  has  already  been  described.  As  my  smallest  Manatee  meu- 
urhI  exactly  G  feet,  while  the  largest  of  Dr.  Murie*s  was  65  invlui, 
it  was  to  be  expected  that  the  intestines  in  my  specimens  would  be 
longer  than  in  his.  Wliile  tile  small  intestine  in  bis  specimen  wu 
2S  feet  long,  in  mine  it  was  33  feet  4  inches,  the  average  diameter 
was  alioiit  1  inch.  The  CKcum  in  the  smallest  specimen  wu  S 
ii'ing  from  a  point  midway  between  the  tnti, 
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bat  little  from  that  of  the  Dugong  as  described  by  Prof.  Owen. 
The  gland  in  situ  extended  completely  across  the  abdominal 
nrity,  and  measured  in  the  smallest  specimen  from  edge  of  right 
lobe  to  that  of  left  14  inches ;  the  breadth  of  the  right  and  left 
lobes  was  respectively  7^  and  6^  inches,  their  depth  fore  and  aft 
B  inches  and  7  inches.  The  liver  in  the  smallest  specimen  weighed 
8  pounds  14^  ounces  av.  I  have  nothing  to  add  about  the  gall- 
bladder save  to  notice  its  presence.  The  pancreas,  B^  inches  long, 
was  much  lobulated,  and,  as  Dr.  Murie  states,  pale  but  firm  in  con- 
Bistence.  Ductus  communis  choledochus  in  both  my  specimens 
opened  into  intestine  close  to  the  pylorus,  while  the  pancreatic 
duct  opened  1^  inches  from  the  ductus  communis.  This  disposi- 
tion is  different  from  that  noticed  b}'  Dr.  Murie,  he  stating  at 
page  173,  in  speaking  of  the  pancreas,  '^  its  duct  opens  into  the  in- 
testine close  to  the  pylorus,"  while  at  page  174  he  sa3'8  "  the  ductus 
communis  choledochus  penetrates  the  intestine  about  3  inches 
from  the  p3'lorus." 

Dr.  Murie  does  not  refer  to  the  spleen.  I  found  it  in  its  usual 
position,  but  was  struck  with  its  very  small  size,  it  measuring  in 
the  smallest  animal  only  2^  inches  long  and  1  inch  wide.  In  form 
it  was  oval  and  of  the  usual  color.  Unfortunately  the  spleen  of 
the  Sirenia  sheds  no  light  which  will  help  to  clear  up  the  difficul- 
ties which  envelop  any  explanation  of  the  general  physiology  of 
this  organ.  Its  small  size,  as  in  the  Cetacea,  is  not  in  harmony 
with  the  idea  of  its  being  either  the  birthplace  or  the  grave  of  the 
red  corpuscles  (which  in  the  Manatee  I  noticed  were  very  nunicr- 
ons,  though  in  other  respects  they  presented  nothing  peculiar), 
while  it  is  in  direct  contradiction  with  the  theory  held  by  some 
physiologists  of  the  organ  holding  blood  as  a  sponge  to  be  pressed 
oat  by  the  distended  stomach  when  needed  in  digestion. 

Respiratory  Apparatus, — As  the  peculiar  disposition  of  the 
diaphragm  and  the  characters  of  the  respiratory  organs  generally 
have  often  been  described,  I  will  limit  myself  here  to  simply  giving 
measurements.  The  trachea  of  the  smallest  specimen  was  4  inches 
long  from  the  larynx  to  where  it  bifurcates.  The  right  bronchus 
measured  6  inches  in  length,  the  right  lung  25  inches,  the  left 
bronchus  5  inches,  the  left  lung  27  inches.  The  bronchi  in  my 
specimen  are  more  oblique  than  as  represented  b}'  Dr.  Murie.  I 
bare  nothing  ne^  to  offer  in  reference  to  the  larynx.  I  noticed 
the  nsual  muscles  were  well  developed. 
30 
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Circulatory  Apparatus. — As  my  smallest  specimen  nas  very  well 
injecii'd  by  Mr.  Naeh,  the  prGpavntciir  of  the  University  Muaeum, 
I  took  interest  in  comparing  the  great  bloodveBsels  and  rBiioui 
rcte  inirahile  vkith  those  described  and  handsumely  figured  by  Dr. 
Murie,  and  found  his  account  a  very  satisfactory  one  I  most 
state,  liowcver,  that  the  rete  mirabile,  figured  by  Dr.  Murie  Id 
I'late  24,  Fig.  30,  as  lying  immediately  underneath  and  alongside 
of  the  trachea  and  ujipor  portion  of  the  bronchi,  was  absent  in  my 
specimen.  I  cannot  attribute  this  difference  to  vant  of  the  vcsseli 
being  filled  iu  my  specimen,  as  the  other  rete,  such  as  the  cervical, 
cranial,  spinal,  axillary,  brachial,  thoracic,  intercostal,  caudal, 
etc.,  were  well  injected,  so  tliat  without  questioning  the  coiTect> 
ness  of  Dr.  Murie's  plate  as  illustrating  his  dissection,  1  simply 
state  that  in  this  respect  it  does  not  give  exactly  the  idea  of  mine. 
As  Dr.  Murie  gives  measurements  of  the  bifid  heart  when  empty, 
I  offer  the  following  as  the  size  of  that  organ  when  distended  with 
the  injected  material:  Width  of  heart  through  auricles,  meaanrtd 
across  aorta  and  pulmonary  artery,  T  inches  ;  the  width  of  aorti 
was  a  little  over  an  inch,  that  of  pulmonary  artery  1^  inch ;  widtli 
of  heart  through  ventricles  l>^  inches.  It  is  interesting  to  notice 
the  presence  of  the  two  superior  vcniecavof,  the  right  one  opening 
into  the  auricle  above,  the  left  one  below. 

Uro-genital  Apparaiits. — Among  the  atrilcing  differences  that 
the  Sirenin  offer  as  contrasted  with  the  Cetacea,  none  deserve 
more  uotice  tlian  the  urinary  and  generative  organs.     As  is  veil 
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every  Zoological  Garden  has  been  a  Manatee,  and  as  the  opportu- 
nit3'  of  studying  them  living  in  confinement  has  presented  itself 
for  the  first  time  anywhere,  J  think  it  important  to  call  attention 
to  the  manner  in  which  the  curious  creatures  were  brought  to  the 
Zoological  Society  of  Philadelphia,  their  habits  while  living  there, 
and  the  cause  of  their  death  as  far  as  I  could  learn.  I  am  in- 
debted to  Mr.  Thompson,  Superintendent  of  the  Garden,  for  the 
use  of  his  dail^'  diary,  from  which  most  of  the  following  facts  are 
taken.  The  two  Manatees  were  brought  from  Dcmerara  in  sepa- 
rate wooden  tanks  to  l^altimore,  and  from  there  to  Philadelphia, 
arriving  here  August  4th.  The  tanks  were  placed  under  the  trees, 
and  the  water  being  at  once  let  out  they  were  re-fiUed  with  fresh 
water  from  the  Schuylkill  River.  The  animals  seemed  to  enjoy 
the  fresh  water,  swimming  about  and  rolling  over  and  over.  Some 
of  the  plant  Valesneria  spiralis  gathered  from  the  river  was  place<l 
in  the  tanks,  and  the  animals  immediately  rose  to  the  surface  and 
began  to  feed,  fanning,  as  it  were,  the  food  into  their  mouths  1>\' 
means  of  the  bristles  situated  on  their  upper  and  lower  lips  ;  these 
bristles  spreading  out  when  in  use  so  as  to  look  very  much  like 
small  fans.  The  smaller  Manatee  ate  more  than  the  larger  one,  which 
was  natural,  the  large  one  having  eaten  heartil}'  of  grass  and  ship 
biscuit  before  leaving  Baltimore  in  the  morning.  The  tanks  were 
then  so  arranged  that  a  small  stream  of  fresh  water  at  a  tempera- 
ture of  10^  Fahr.  could  flow  constantly  through  them.  Twice  during 
the  evening  the  creatures  were  visited,  and  seen  to  rise  at  regular 
intervals  to  the  surface  and  feed  kindly.  The  following  morning, 
August  5th,  the  Manatees  had  eaten  all  the  plant  left  in  the  tanks 
the  night  before.  The  creatures  from  time  to  time  rose  to  the 
surface,  fanned  the  grass  into  their  mouth,  then  sank  slowly  to  the 
bottom,  chewing  their  food  very  slowly.  August  6th,  Tth,  8th,  and 
9th  nothing  new  had  been  noticed.  On  the  10th  the  large  Manatee 
bad  eaten,  by  weight,  21  pounds  of  Valesneria  spiralis  in  24  hours. 
On  the  11th  a  little  ceratophyllum  was  mixed  with  the  valesneria. 
It  was  all  gone  the  following  day  in  the  tank  of  the  larger  Mana- 
tee, and  had  been  partially  eaten  by  the  smaller  one.  On  the  14th 
a  little  sea-weed  (Ulva  latissima)  was  put  in  the  tanks;  this  had 
all  disappeared  the  next  morning.  By  the  31st  the  large  animal 
had  become  quite  tame,  rising  to  the  surface  to  have  its  head 
scratched  when  the  water  was  agitated.  By  September  4th  the 
•quarium,  built  for  the  purpose  in  the  carnivora  house,  and  contain- 
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iug  water  three  or  four  feet  deep,  was  rciuly  for  the  n^ceptioa  of  the 
Manatees,  and  the  aiiimala  were  tlicii  shifted  to  it  from  the  tanki 
in  which  they  had  been  brought  to  the  garden  in  the  following 
manner.  The  water  was  first  entirely  drawn  off,  the  tanks  were  then 
placed  on  a  truck  and  water  played  in  to  the  depth  of  18  inches  to 
prevent  the  animals  from  bruising  tiicmsclves  in  floundering  abouL 
The  truck  with  the  tanks  was  then  moved  to  the  nqnarium,  two 
keepers  got  into  the  tank,  passed  a  thick  blanket  under  the  Mam- 
tec,  two  keeiiers  in  the  aquarium  seized  the  blanket,  and  hya 
sloping  platform  from  the  tank  the  Manatees  were  successively 
slippe<l  up  and  launched  into  the  aqutirium.  In  the  course  of  > 
week  the  Manatees  had  become  much  tamer,  not  floundering  u 
they  formerly  did  when  the  water  was  let  out  of  the  aquarium, 
but  allowing  the  keeper  to  sweep  around  them.  On  Sept.  23d 
the  larger  Manatee  was  very  sluggish,  lying  upon  the  surface 
of  the  water,  and  it  would  not  sink  to  the  bottom  or  swim  about. 
When  it  did  move  bubbles  of  air  were  seen  to  escape  from  tbe 
anus;  the  excrement  was  very  hard.  The  animat  seeming  con- 
stipated,  the  keepers  were  directed  to  make  it  move  about  from 
time  to  time;  whilst  in  motion  there  was  a  constant  stream  of 
ascending  bubbles  of  air  from  the  anus.  At  night-time,  however, 
tlic  animal  seemed  much  bettcv,  and  the  next  morning  was  playing 
al)out  as  usual.  On  the  morning  of  September  28th  the  Manaleet 
were  apparently  quite  well,  but  at  !).30  A.  M.  the  keeper  going  to 
clean  out  the  aquarium,  noticed  that  the  large  Manatee  wai  quit« 


NATURAL  SCIENCES  OF  PHILADELPHIA.  461 

that  the  sudden  change  in  the  temperature  of  the  water  caused  the 
illness  of  both  the  Manatees.  The  health  of  the  smallest  had  never 
been  as  good  as  that  of  the  largest  and  oldest ;  the  cuticle  peeling 
off;  it  not  feeding  well ;  often  troubled  with  constipation,  which 
was  relieved  by  giving  the  animal  the  valesneria  from  the  bottom  of 
the  tank,  with  the  mud  and  pebbles  adhering  to  it,  etc.  From  the 
wa3'  in  which  it  followed  the  largest  one,  getting  under  it  as  if  to 
suckle,  it  seemed  as  if  it  had  been  captured  too  young.  Apparently 
the  largest  Manatee  had  recovered  from  the  illness  which  had 
killed  the  smallest,  and  seemed  to  be  doing  well,  except  in  that 
its  e\'cs  were  a  little  inflamed,  which  s^-mptom  was  attended  to, 
and  it  was  hoped  that  it  would  live,  but  on  the  morning  of  October 
15th  it  was  found  dead.  The  post-mortem  showed  that  the  heart 
had  been  affecteil  in  the  same  manner  as  the  first  one,  and  that  the 
pleura  and  peritoneum  and  spinal  marrow  also  e^iibitcd  signs  of 
inflammation.  Whether  the  largest  Manatee  had  lived  through 
the  first  attack  on  account  of  its  comparatively  good  condition, 
and  died  from  a  more  recent  one,  I  cannot  sa}'  positively,  but  the 
temperature  of  the  water  had  been  kept  uniform  since  the  smallest 
one  had  died.  From  the  manner  in  which  the  Manatees  grubbed 
about  the  bottom  of  the  tank,  nosing  about  like  a  pig,  the  extensi- 
bility of  the  snout  being  much  greater  than  one  would  suppose,  I  am 
inclined  to  think  that  if  a  marine  aquarium  was  built  exactly  suited 
to  their  habits,  they  would  onl}^  be  seen  when  rising  to  tjjc  surface 
to  breathe,  evidently  liking  the  muddy  better  than  the  clear  water. 
When  not  in  motion  the  Manatee  rested  by  the  tip  of  his  tail  upon 
the  floor  of  the  aquarium,  his  head  downward,  and  with  the  back 
much  arched.  At  intervals  of  about  one  minute  to  one  and  a  quar- 
ter lie  rose  to  breathe,  and  at  that  time  the  valves  of  the  nose 
might  be  seen  to  open  and  shut  again  as  tiie  animal  slowly  sunk. 
One  can  readily  understand,  after  seeing  tlie  lungs  inflated,  how 
eas3'  it  is  for  the  animal  to  maintain  its  almost  motionless  position 
at  variable  depths  of  the  water,  the  lungs  acting  very  mucli  like 
the  air-bladder  of  fishes,  and  looking  indeed  more  like  the  lungs 
of  Lepidosteus  than  those  of  a  Mammal.  The  Manatee  will  eat 
freely  of  cabbage,  spinach,  kale,  baked  apples,  celery  tops,  etc. 
When  feeding,  the  curious  fanning  motion  of  the  bristles  on  the 
lips  can  be  well  seen.  The  Manatee  seems  to  be  more  like  a  gentle, 
harmless,  stupid  sort  of  water-pig  than  anything  else,  with  the 
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senses  littlo  doveloped,  that  of  smell  being  the  beat.  Inasmoch  u 
the  Zoological  Garden  of  Philadelphia  hae  succeeded  in  keeping 
Manatcen  alive  for  two  months  and  a  half,  let  ub  liopc  that  the 
effort  will  be  again  made  here,  and  by  Other  institutions  of  8imil» 
character,  remembering  with  the  poet — 

"  Nil  actum  repulans 
Si  quid  aupcresKt  agendum." 


NATURAL  SCIENCES  OF  PHILADELPHIA.  463 


DXSCRIPnOHS  OF  HEW  FOSSIL  SHELLS  FBOM  THE  TEBTIABT  OF 

CALIEOEHIA. 

BY  ROBERT  E.  C.  STEARNS,  UNIVERSITY  OF  CALIFORNIA. 

SCALARIA   Lamarck. 
8abg«iiiis  Opalia,  H.  A  A.  Ad. 
Oialia  Tarieoitoto,  8t«irns.     PUte  27,  Figs.  2-5. 

Shell  elongated-conical,  turreted,  tapering,  solid,  imperforate, 
aperture  ovate,  peristome  continuous,  thickened ;  dingy  to  clear 
white  ;  suture  well  defined  ;  whorls  united,  exceedingly  variable 
in  convexit}'  and  altitude ;  specimens  all  decollate,  or  truncated, 
equally  solid,  though  varying  in  length  from  .75  to  2.45  inches, 
showing  four  and  one-half  whorls  within  the  first  measurement 
to  five  in  the  latter.  Perfect  specimens  have  probabl}-  from  8  to 
12  whorls,  or  even  more.  Longitudinal  ribs  9  to  12,  varying  in 
number,  prominence,  and  regularity,  as  well  as  in  obliquit}*,  when 
compared  with  the  axial  line  of  the  shell,  and,  in  some  specimens, 
irregularly  thickened  and  distorted  b}-  the  intrusion  of  a  varical 
rib  more  or  less  conspicuously.  In  some  individuals  the  termi- 
nation of  the  rib  at  the  suture  gives  the  upper  part  of  the  wiiorls 
a  crenulated  appearance,  and  the  suture  in  all  specimens  is  more 
or  less  waved,  dependent  upon  the  prominence  of  the  ribs,  which 
tenninate  anteriorly  at  and  join  a  transverse  rib  at  about  the 
middle  of  the  basal  whorl. 

Number  of  specimens  22,  all  in  good  condition,  save  the  erosion 
of  the  apex. 

This  is  one  of  those  plastic  forms  which  exhibit  great  varia- 
bility, but  which  when  a  sufficient  number  of  si)ecimens  are  com- 
pared, show  well-marked  characteristics. 

Had  the  twenty-two  specimens  examined  as  above  been  collected 
by  several  persons,  and,  therefore,  divided  into  many  and  smaller 
parcels,  and  sent,  as  quite  likely  would  have  been  the  case,  to 
different  authors  and  museums,  and  thus  too  widely  separate<l  for 
comparison,  it  is  highly  probable,  when  the  latitude  of  variation 
which  this  form  presents  is  considered,  that  three  or  four  species 
would  have  been  made  out  of  the  above  material,  which  Mr. 
Henry  Hemphill,  the  collector,  kindly  placed  in  my  hands  for 
determination. 
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This  is  a  large  species,  aud  perfect  specimens,  probably,  some- 
times measure  three  inches  in  length ;  one  extreme  specimen  is 
strongly  suggestive  of  Turritella^  and  others  resemble  the  living 
Opalia  horealis^  Gould,  common  at  different  places  along  the 
coast.  It  forms  a  curious,  but  complete  link  between  the  forms 
like  5.  grbnlandica^  and  the  typical  Ojmlise, 

Locality,  about  eiglit  miles  north  of  San  Diego,  California, 
associated  with  Fecten  and  Vola, 

Museum  of  the  Smithsonian  Institution. 

Opalia  anomala,  Stearns.     Plate  27,  Fig.  1. 

Shell  solid,  imperforate,  elongated-conical,  spire  gradually 
tapering;  whorls  convex,  when  perfect  probably  11  to  14  in 
number,  nearly  smooth,  being  marked  only  by  incremental, 
and,  occasionally,  in  some  specimens,  by  an  outgrown  varix  ; 
suture  well  defined  ;  basal  whorl  traversed  transversely  by  an 
inconspicuous  rib,  varying  in  prominence,  in  some  specimens 
barely  discernible  ;  the  convexity  or  angularity  of  the  lower  part 
of  the  basal  whorl  modified  by  the  presence  or  absence  of  the 
basal  rib. 

Number  of  specimens  10.     Average  length  2  inches. 

Longitude  of  smallest          ....     1.87  inches 
"  of  largest 2.37       " 

As  the  apex  whorls  in  all  of  the  specimens  are  wanting,  a  care- 
ful estimate  would  add  .25  inch  to  the  foregoing  average,  making 
the  latter  2.25  inches  in  perfect  shells. 

Til  is  species  is  readily  recognized  by  the  absence  of  longitudinal 
ribs,  though  one  or  two  specimens  indicate  faint  plications  near 
the  apex. 

Locality,  the  same  as  the  preceding  species. 

Collected  b}*^  Mr.  Henry  Hemphill,  of  Oaklar  ' 

Museum  of  the  Smithsonian  Institution 
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December  7. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Twentj'-seven  members  present. 

QuercuH  heterophylla. — Referring  to  former  remarks  on  this 
oak,  Mr.  Thomas  Meeuan  exhibited  some  leaves  almost  entire, 
•nd  some  with  lobes  like  the  Hartram  oak,  whicli  he  had  rccentl}' 
gathereil  from  a  tree  of  the  water  oak  in  Mississippi.  There  were 
on  the  same  tree,  but  beyond  reach,  leaves  resembling  in  outline 
those  of  the  willow  oak.  As  indicated  b}'  Mr.  Hurke  in  regard  to 
the  Quercus  heterophylla  of  New  Jersey,  and  which  the  evidence 
already  adduce<l  showed  were  but  Quervua  aquntira^  this  last  spe- 
cies in  its  home  in  Mississippi  was  readily  distinguished  by  the 
habit  of  the  tree.  It  had  a  tendency  to  branch  low,  forming  a 
somewhat  spreading  head,  just  as  the  white  oak  does,  in  which 
there  is  little  distinction  between  the  main  stem  and  the  leading 
branches  ultimately,  while  the  Querrus  Phellon  had  a  more  slender 
twiggy  habit,  and  the  distinction  between  the  main  trunk  and  the 
branches  were  carried  forward  to  old  age. 

Sabal  Palmetto. — Mr.  Meehan  remarked  that  this  palm  was  not 
confined  to  sandy  land  near  the  coast,  but  extended  along  the 
whole  line  of  the  Big  Black  River  in  Mississippi,  at  least  two  hun- 
dred and  fifty  miles  above  New  Orleans,  where  it  was  found  in 
immense  quantities  in  swamps.  It  was  on!}'  seen  in  these  i)laccs, 
and  often  entirely  in  water,  with,  in  some  cases,  two  or  three  feet 
of  the  trunk  out  of  water.  It  must  also  be  much  hardier  than 
|)eoplc  supposed,  as  at  Grenada,  a  little  below  which  he  had  seen 
the  palm  growing,  the  thermometer  sometimes  falls  to  10°. 

Stcamp  trees, — Mr.  M.  further  remarked  that  some  years  ago 
he  had  called  attention  to  the  singular  fact,  that  what  we  know  as 
swamp  trees  did  not  grow  in  swamps  because  they  preferred  these 
wet  places,  but,  as  if  nature  had  so  ordained  in  order  to  clothe 
these  wastes,  tlie  seeds  will  only  sprout  in  wet  places  or  ver}' 
moist  soil.  When  such  trees  find  themselves  in  drver  situations 
they  thrive  much  better  than  in  the  wet  places,  where  only  the 
^eeds  will  grow.  Tliis  is  further  illustrated  by  the  Mnfjnoh'n  (jran- 
dt  flora  in  Mississippi.  The  tree  is  found  as  a  general  thing  on 
low  bottoms,  or  along  the  line  of  water-courses  favorable  to  the 
germination  of  the  seeds.  Here  the  best  trees  seldom  excee<l  from 
thirty  to  fifty  feet  higlj.  The  loose  soil  of  Mississip])i  is,  however, 
continually  changing;  and  a  swamp  to-day  may  l)e  liigh  and  dry 
ground  a  quarter  of  a  century  hence.  So  the  Magnolia  fjrr/ndi  flora 
often  found  itself  in  quite  comfortable  quarters,  and  in  such  cases 
grew  as  tall  as  the  loftiest  trees — sa}-  from  fift}'  to  seventy  feet 
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high.  This  desire  to  get  out  of  the  water  if  possihlc,  he  had  before 
suggested  as  the  cause  of  those  peculiar  productions  of  the  roots 
of  cypress  kuown  as  cypress  knees.  Whenever  the  tree  found 
itself  in  land  covered  by  water  these  knees  were  thrown  up  above 
the  surface,  till  the  water  had  the  appearance  of  being  covered  by 
flocks  of  huge  water  birds ;  but  when  the  trees  were  on  land  from 
which  the  water  is  now  drained  away,  tlie  knees  did  not  appear. 

The  Florida  moss^  TiUandsia  iisneoides. — In  regard  to  this 
plant,  Mr.  Meehan  thought  little  was  known  of  its  history  or 
development.  Some  even  supposed  it  to  be  a  parasite.  He  had 
been  able  to  ascertain  that  the  seed  germinated  when  it  found 
itself  in  the  hollow  crotch  of  a  tree  in  which  vegetable  mould  had 
collected.  From  this  young  plant  hair-like  stolons  or  runners  pro- 
ceeded witli  buds  at  every  few  inches,  which  buds  in  time  pushed 
forth  into  tlie  gray  green  leaves  and  stems  popularly  known  as 
moss.  These  branches,  as  they  hung,  did  not  send  out  the  hair- 
like runners,  but  if  they  became  detached  from  the  original  stock 
and  on  another  branch  would  do  so.  It  appeared,  however,  that 
propagation  from  seed  was  extremely  rare — the  chief  increase  be- 
ing by  pieces  of  the  branches  blown  by  storms,  or  carried  by  other 
agencies  to  other  lo(^ations.  Unless  already  on  tall  trees  so  as  to 
be  blown  down,  it  was  diflicult  for  the  "  moss"  to  travel  up  the 
tree.  As  in  the  case  of  the  grape-vines  on  the  tall  trees  of  this 
region,  it  is  carried  up  as  the  trees  grow.  On  large  old  cypress 
trees,  it  is  probable  the  whole  colony  is  formed  of  a  few  original 
plants  of  many  years  of  age.  Trees  whicii  grow  rapidly  and  had 
chiefly  erect  brandies,  such  as  willows,  cm  which  the  "moss"  would 
not  hang  easily,  were  chiefly  free  from  it;  the  horizontal  branches 
of  tlic  cypress  were  very  favorable  to  the  attachment,  and  the 
somewhat  pendulous  branchlets  of  the  live  oak  well  calculated  for 
entanglement  with  the  loose  flowing  masses  of  the  Tlllandtiia^  and 
hence  it  was  usually  abundant  on  these  trees.  That  it  was  merel? 
an  epiphyte  and  not  a  parasite  was  clear  from  its  growing  as  well 
on  telegraph  wires  as  on  trees.  For  a  long  distance  above  New 
Orleans  it  mijjht  be  seen  attached  to  the  wires,  on  which  it  had 
evidently  been  originally  blown  from  the  trees.  His  attention  had 
been  called  to  this  fact  b}'  Col.  HillyanI,  one  of  the  officers  of  the 
railroad,  who,  without  any  great  scientific  pretensions,  was  yet  an 
acute  observer,  and  who  had  noticed  the  little  patches  on  the  wire 
getting  larger  by  growth  from  year  to  year  as  well  as  if  growing 
on  trees.  This  fact,  of  course,  shows  the  plant  to  be  a  more  epi- 
phyte in  character. 

.Vo/rx  on  thr.  Genus  Cah'Utfs,  Broni^. — At  the  request  of  T.  A. 
CoNKAD.  the  following:  note  was  n^ad  :  — 

The  ixenus  (.'of  if  his  was  separiite«l  from  Inncrnmns,  by  Bronir- 
niart,  l)ut  the  name  had  been  previously  u^iven  to  a  fresli-wnler 
groiij),  by   iluni|)hrey   (Xarictila   Lani.j.     I    have  described   and 
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ilgnred  two  species  in  Yol.  II.  of  the  United  States  Geological 
Survey  of  the  Territories.  I  intended  that  a  reference  to  Brong- 
niart's  Catillus  should  accompany  my  descriptions  in  the  Report, 
but  I  find  it  was  omitted,  and  therefore  insert  it  in  the  Proceed- 
ings. The  name  Haploscapha  I  propose  to  substitute  for  CatiUus^ 
unless  the  genus  Volviceramus^  Stol.,  should  include  the  species. 
The  singular  turn  of  the  beak  and  very  unequal  valves  in  Volm- 
ceramus  appear  to  be  the  only  differences  between  the  two  groups, 
and  therefore  Haploscapha  may  be  retained  onl}^  as  a  subgenus. 
Nothing  nearly  related  to  this  genus  has  ever  been  found  either 
above  or  below  the  chalk.  If  the  cartilage  was  attached  to  the 
grooved  margin,  it  must  have  l)een  external  and  very  large.  It 
no  doubt  should  be  included  in  the  family  Aviculidas, 

On  Mineral  Localities  in  North  Carolina. — Joseph  Willcox 
said  tbat  he  desired  to  place  on  record  some  mineral  localities 
which  he  had  visited  among  the  mountains  in  X.  Carolina. 

In  Cherokee  Co.  on  the  roadside  about  half-way  between  Mur- 
phy* and  Valley  town,  corundum  is  found  well  cystallized  in  kj'anite. 
At  the  same  locality  crystals  of  kyanitc,  an  inch  in  diameter,  occur 
in  quartz.  Some  of  these  crystals  are  almost  wholly  altered  into 
damourite. 

,  At  Hogback  Mountain,  in  Jackson  Co.,  on  land  of  Thomas 
Johnston,  occur  the  most  beautiful  specimens  of  pink  corundum, 
associated  with  margarite  and  tourmaline. 

In  Buncoml)e  Co.,  on  the  summit  of  tlie  ridge  between  the  head- 
waters of  Reems  Creek  and  Bull  Creek,  large  garnets  are  found 
in  mica  Blate.  In  Swannanoa  Gap,  in  the  same  county,  a  large 
outcrop  of  kyanite  occurs,  extending  several  miles  in  a  northeast- 
ern course.  At  several  places  on  this  vein  corundum  is  found  in 
the  kyanite,  sometimes  in  crystals  more  than  two  inches  long. 
One  specimen  of  kyanite  found  there  has  corundum  attached  to  it 
on  one  side,  while  the  other  side  is  altered  into  damourite,  which 
still  retains  the  bladed  structure  of  the  kyanite. 

In  Madison  Co.,  on  the  farm  of  Mr.  Carter,  near  the  Burnsville 
road,  20  miles  from  Asheville,  a  white  and  pink  corundum  is 
found,  associated  with  margarite  and  chlorite.  At  this  place 
about  1000  pounds  of  corundum  have  been  dug  up ;  but  it  is 
mix<Ml  with  spinel  so  abundantly  that  it  possesses  little  value  for 
commercial  purposes. 

In  Haywood  Co.,  a  vein  of  white  feldspar  (probably  albite)  has 
recently  been  dug  out,  to  a  depth  of  a  few  feet,  in  the  pursuit  of 
mica.  This  vein,  about  5  feet  wide,  is  walled  on  each  side  with 
gneiss  rocks,  and  contains  corundum  associated  with  margarite  or 
damourite.  Occasionally  corundum  is  found  in  a  matrix  of  mica 
in  large  plates,  resembling  muscovitc.  This  corundum  is  blue, 
and  affords  beautiful  specimens.  He  <lid  not  observe  an}*  indication 
of  serpentine  rocks  in  this  vicinit}'. 
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Crystals  of  rutile,  5  inches  long,  in  quartz,  are  found  on  the 
farm  of  Garret  Ray,  near  Bumsville  in  Yancey  Co. 

Corundum  penetrated  with  crystals  of  rutile  is  found  near 
Bakcrsville,  in  Mitchel  Co.  Crystals  of  actinolite  nearly  half 'an 
inch  broad  in  talc  are  found  on  the  farm  of  Mr.  English,  near 
North  Loe  River  in  same  County. 

On  the  farm  of  Mr.  Alley,  in  Horse  Cove,  Jackson  Co.,  decre- 
mente<l  crystals  of  muscovite  mica  are  found ;  also  beryls  with 
highly  modified  terminations. 

On  the  summit  of  the  South  Mountains,  *l  miles  south  of  Mor- 
ganton,  in  Burke  Co.,  an  outcrop  of  serpentine  occurs,  where  may 
be  found  magnetite  in  chlorite,  actinolite,  talc,  and  asbestos.  One 
small  specimen  of  corundum  has  been  found  there. 

The  production  of  muscovite  mica  is  probably  greater  in  the 
mountain  region  of  N.  Carolina  than  in  any  other  district  in  the 
world;  and  the  supply  is  chiefly  obtained  in  Mitchel  and  Yancey 
Counties. 

It  is  found  in  veins  of  feldspar,  usually  much  decomposed,  and 
accompanied  sparingly  with  quartz.  The  wall  rocks  of  the  veins 
are  gneiss  and  mica  slate.  The  largest  specimens  of  mica  are  ob- 
tained in  Wiseman's  mine,  in  Mitchel  Co.,  where  one  huge  mass 
was  found  5  feet  long,  3  feet  wide,  and  2  feet  thick.  At  this  mine 
the  rare  mineral  samarskite  occurs. 

Occasionally  beryls,  tourmalines,  and  garnets,  are  found  in 
these  mica  mines. 

071  the  Effect  of  the  Bijyedal  Position  in  Man. — Dr.  Allen  made 
some  remarks  upon  the  ph^'sical  characteristics  of  man,  which  re- 
sult from  the  assumption  of  the  bipedal  position.  He  contrasted 
the  position  of  a  quadruped  standing  upon  his  hind  legs,  with 
that  of  a  man  in  tlie  erect  attitude  such  as  that  seen  in  the  soldier 
standing  at  attention.  The  most  conspicuous  of  these  character- 
istics were  seen  in  the  absence  of  flexion  at  tlie  knee-joint,  the 
downward  directed  nostril,  and  tlie  sigmoid  curve  of  the  supra- 
sacral  vertebral  column.  The  flattening  of  the  sternum  was  a 
sequence  upon  the  presence  of  the  clavicle,  and  was  of  course  not 
dependent  upon  the  erect  position.  Yet,  since  a  fixed  clavicle  (at 
least  its  mammalian  expression)  cannot  act  to  advantage  in  any 
other  than  this  position,  the  flattening  can  be  assigned  a  secondary 
place  in  the  group  of  characters. 

Dependent  upon  the  erect  position — ))lus  the  flattening  of  the 
sternum — is  the  deflection  of  the  heart  to  the  h'ft  side.  Dr.  A. 
spoke  at  length  upon  the  reasons  of  this  deflection,  and  elaiuied 
for  it  a  result  of  niodifieatioii  of  the  iU'tal  proportions  of  the  heart. 
The  typi(;al  niauinialian  act  is  the  fo'tal  heart  ;  the  heart  of  the 
adult  heini:^  n  specialized  form.  The  meehauism  of  the  deflection 
is  complicated.  Eiiterinijj  into  its  consideration  are  (1)  the  fact 
that  the  riu^ht  side  of  the  lieart  is  tixed  bv  the  cava'  at  its  riirht 
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border,  thus  tending  to  tilt  the  right  ventricle  toward  the  left.  (2) 
The  greater  weight  of  the  posterior  aspect  of  the  heart  which  throws 
the  posterior  wall  downward,  and  the  anterior  wall  npward.  (3)  The 
fixation  of  the  left  side  of  the  heart,  by  the  pulmonary  veins, 
directly  in  the  median  line,  while  the  flattened  sternum  compels 
the  apex  to  lie  either  to  one  or  the  other  side  of  the  median  line. 
Dr.  A.  in  conclusion  divided  the  characteristics  of  man  into  two 
groups.  The  first  and  most  important  being  those  the  result  of 
eTolviDg  from  a  quadrni)edal  t^'pe  a  bipedal  specialized  form  ;  the 
second,  being  those  l>elonging  to  the  disposition  of  special  organs, 
•nch  as  the  teeth.  Within  this  category  may  be  placed  the  rudi- 
moDts  of  structure,  which  are  )>etter  developed  in  quadrupeds, 
and  which  often  constitute  the  ^^  varieties''  of  human  anatomy. 


December  14. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-nine  members  present. 


December  21. 
The  President,  Dr.  Kusohenberger,  in  the  chair. 
Twenty-five  members  present. 


December  28. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Fifty  members  present. 

Wm.  Stevenson,  Jos.  R.  Roach,  H.  C.  Humphre}',  Geo.  Wood, 
and  Beulah  M.  Rhoads  were  elected  members. 

The  Committee  to  which  it  had  been  referred  recommended  the 
following  paper  to  be  published. 
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BY  ROBERT  RIDOWAT. 

Inlroduclion. 

No  group  of  American  Imwks  has  presented  more  numeroni 
diffluitlties  in  the  way  of  elucidating  and  strongly  cbaracUriiing 
its  s|}ccic8;  and  so  complex  arc  the  obstacles  presented  in  tliit 
case,  thai  the  conclusions  of  authors,  who  have  raa<1c  the  genna 
Micrastur  a  subject  of  special  study,  are  very  conflicting.  Tbc 
brevity  and  otherwise  unsalisracCory  nature  of  the  original  de- 
scriptions of  the  older  species  is  the  main  difficulty,  but  the  per- 
plexing stages  of  plumage,  nhich  in  this  genus  are  very  remark- 
able, and  so  fur  as  wc  know  entii'cly  peculiar  among  the  Falconidt, 
add  still  more  to  the  confusion  into  which  their  synonymy  hu 
fallen.  In  the  latter  we  have  reference  to  the  fact,  perhaps  Dot 
yet  generally  known,  that  two  distinct  phases  of  color,  a  gray  lad 
a  rnfcscent,  occur  in  some  of  the  species  at  all  stages  of  growth, 
which  circtini  stance  has  but  very  recently  been  taken  into  coo- 
sideration  in  defining  the  specific  characters. 

The  undertaking  of  this  monograph  would  have  been  imposuUe 
to  the  autlior  but  for  the  kind  assistance  of  Mr.  Osbert  SaUio, 
the  eminent  English  ornithologist,  who  transmitted  for  examini- 
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(4)  Fako  Uueauehen,Temm.^  PI.  Col.  pi.  36,  1823.  (=:M.  ruficollis,  rufous 

phase,  jut.  f) 

(5)  IWco  leuromehis,  Licht.,  Verz.  Doubl   1828,  p.  62.       (^  M.  melano- 

leucus.) 

(6)  I^lco  xanthoihoraz,  Temm.,  PI.  Col.  pi.  92,  1824.       (=>!.  ruficollis, 

rufous  phase,  adult.) 

(7)  Falco  brachypUrut^  Temm.,  1.  c.  pis.  110  ijnv.)^  et  141  (adult).    (= 

M.  melanoleucus. ) 

(8)  Ni8U8  eoncentrieusj  Less.,  Traite  d'Orn.  1831,  p.  60.      (=M.  concen- 

tricus  ?  ?  ?) 

(9)  Camifex  nago.  Less.,  L^Echo  du  Monde  Savant,  annec  0,  p.  1081.    («= 

M.  melanoleucus.) 

(10)  Faleo  percontator,  Cabot,  Boston  Journ.  IV,  1844,  462.     C=M.  me- 

lanoleucus, adult.) 

(11)  Micrastur  gorilla,  Cassin,  Pr.  Ac.  Nat.  Sci.  Phila.,  1848,  87.      (= 

M.  guerilla,  young.) 
(18)  AMtur  mirandoUei,  Schleg.,  Ned.  Tijdschr.  I,  1863,  p.  180.     (=  M. 

roirandoUil. ) 
(18)  Miera$iur  mticrorhynchm^   Pelz.,   Orn.    Nov.  1865,  p.  11.      (=M. 

mirandollii.) 
(14)  ClimaeocercuB  zonotharax^  Cabanis,  Journ.  ffir  Orn.,  1805,  p.  406. 

(s=  M.  zonothorax.) 

Besides  the  above,  authors  generall}-  quote  Sj^arvivn  semitor- 
7ica/ii«,Vieillot  (Nouv.  Diet.,  x.  1817,  p.  322),  for  M,  melanoleucus ^ 
but  we  cannot  identify  it  with  that  species  (see  p.  484);  and  Pel- 
zeln  quotes  a  manuscript  or  museum  name  of  Natterer's,  as  fol- 
lows : — 

Faleo  trifaieifitu*,  Natl.,  Catal.  Msc.  No.  954.     (=M.  gilvicoUis,  Pelz., 
ssM.  ruficollis,  adult,  plumbeous  phase.) 

The  more  imiK>rtant  special  discussions  bearing  upon  the  species 
of  this  genus  are  the  following: — 

Pelzeln,  August  von. — Rcise  der  Osterreichischen  Fregatte 
Novara,  um  die  erde  in  den  Jahren  1857,  1858,  1859,  unter  den 
Befehlen  Commodore  B.  von  Wiillerstorf-Urbair,  Zoologischer 
TheU.     Erster  Band.     Vogel.  Wein,  1865,  pp.  176,  quarto,  pis.  6. 

The  genus  Micrastur  is  treated  at  considerable  length  on  pp. 
9-12.     The  following  species  are  recognized  on  p.  12 : — 

M.  brachypterus  (Temm.)  M.  guerilla  Cassin. 

macrorhynchus  (Natterer.)  concentricus  (Illig.) 

xanthothorax  (Temm.)  gilvicollls  (Vieill.) 
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or  the  above  M.  macrorhynchus  =  M.  mir-mihlUi,  Schleg.  Tlw 
folloiring  refcretK^ea  are  assigned  to  the  other  two  species  which 
are  noticed  in  detnil : — 
M.  COBCBHTRlCrs  (p.  6.) 
fbleo  eoneeitlritu;  Illig,  in  Mua.  Berol. 

JFwtt*  oeneentrieu4,  Lcea.  Tr.  80,— IJ'Ort.,  Voy,  88.— Schltg.  Has. 

P.-B.,  Aaturcs,  SI. 

OKmaeocerciii  concenlrieui,  Cabfta.  Lu  Ericbson'i  Arctiiv,  I,  19M, 

SQ5;iD  Tachniii.  F.  ?.  18,08;  in  ScUouib.  QuisDA,  III,  735.— Btmn. 

Th.  Br»8-  II.  80. 

Cireaetui   {Iler'piiMltxrft'i  eonmalrieu*,    Enup,   Isis,  1647,   8W;   in 

TroBclicl'8  Arrtiiv.  I,  ISM,  87. 

Mieraittir  fonetntHcM,  Onj,  Gen,  38  (Eiel.  Syn.  Vleill.). — Bnnitp. 

Comp.  30  (Excl,  Syn.   Vielll.);  Rev.    Zool.    1854,   037.— Siridtl. 

Oni.  Sjn.  I,  18S5,  133  Cjiart.) 

Nab.  Guiana  (JIiis.  Bciol.),  Cayenne  (Mus.  Tindob.),  Biihlu. 
Par.t  (Mus.  Berol.),  Maiiibitanas,  Barra  do  Rio  >'cgro,  I'sra 
(Nattererl,  prope  Rio  de  Janeiro  (/elebor),  Bolivia  (D'Orbigny), 
Mexico  (Bonap.). 

M.    OTLVICOLLW  (p.   10.) 

Sparviui giMeolIU,  TieiU.,  N.  D.  S.  33y  ;  Enc.  Mrtli   13fl4. 
PiOea  trffaKfattti,  Nattcrcr,  Cntii].  M»c.,  No.  O.'ii. 
QUmaeoeereu*  wnofHrieat,  Jur.  Oaban.,  In  TschaJi,  F.  P.  09. 
FaUo  eencantrifui,  Pucheritn,  R.  Z.  1850,  Ul. 
Hab.  Cayenne  (Mus.  Viudob.),  Brazil,  Mattogrosso,  S.  Gabriel, 
Boi'ba  (Natterer),  Peru  (Oabanis). 

M.    MACBOBHTSCnU8(p.   II.) 

Ifalco  ntaerorhgnehu*,  Natt,  C&t.  Mac,  No,  020. 

Sab-  Brazil,  Barra  do  Rio  Negro,  S,  Maria  de  Brancho,  Para 
(Natt). 

BtmarH. — T\\e  AI.  concenlricus  of  PelEeln,  1.  c.  ^  jtf-  concen- 
Iricus,  Ridgw.,  Pr.  Boston  Soc,  N.  H.,  May.  18T3,  p.  81. 

In  this  important  notite  Ilerr  von  Pelzdn  discusses  at  length, 
the  points  of  diatinction  between  his  3T.  concentricus  (—  M.concen- 
/n'cus,  Less.  ???),  and  M.  giloimllis  (Vieill.),  successfully  estab- 
lishing their  distinctness. 

ScLATEB,  p.  L.,  M.A.,  Ph.D.,  F.R.S.,  and  Salvin,  08bkrt,  M.A., 
P.L.S.  Notes  on  the  species  of  the  genus  Micrastur.  <Proc. 
Zool.  Soe.  London,  May  27,  1869,  36*-369. 
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The  seven  species  recognized  are  diagnosed  as  follows  (p.  865) : — 

A.  MajoFfs  :  subtiis  allti  fere  unicolores. 

a.  major,  supra  nigricans.  1.  ^f.  aemitorquatn*. 

b.  minor,  supra  cine  reus.  2.  AT.  mintndoUii. 

B.  Minort'S  :  sup.  suhtus  albi,  dense  Iransfasciati. 

ti,  dorso  rufo,  pileo  ctnereo. 

a",  minor ;  dorso  dilutiorc  rufo.  3.  -V.  rnficoUh' 

b".  major ;  dorso  saturatiore  rufo.  4.  M.  zonothorax. 

b.  dorso  cinerco :  pileo  con  col  ore. 

a",  ventre  inio  ct  crisso  ulbis  iinmaculatis.      5.  M,  gilticoUu, 
b".  ventre  imo  et  crisso  cinerco  transfasciutis  : 

//"'.  dorso  dilutiore  cinereo.  6.  Af.  Irucnuehen. 

b'".  dorso  saturatiore  cinereo.  7.   .V.  guerilla. 

The  synonyms  assigned  the  several  spoeies  are  as  follows: — 

1.  M.  SF.MITOIK^U.VTUS  (p.  305). 

SparrtH$  tamUorqntttu*^  Vieill. 
Sparriun  mrfnnoUurun,  Vieill. 
Faleo  bmchyptti'tts,  Temm. 
Faleo  Uncoiiubi*^  Liclit. 
Caruiftx  n*i*o,  Less<m. 
Fiileo  p€rconttiior^  Cabot. 

2.  MlCKAHTUK  MIUANDOLLI  (p.  3G5). 

A»tvr  hu'r*tntl'tflii\  Sclih-g. 
Micraatnfinti^.rorhynchu:*^  Pelz  (1805). 

3.  MiCRASTUIl  UUFICOLL18  (p.  300). 

Sitarriun  mfifoUin^  Vieill. 
F'lW'o  xiinthothontx^  Temm. 

4.  MlCRABTUR  ZONOTIIOUAX  (p.  300). 

ClinMcoefrcn*  zotiothorux,  Cabauis  (1805). 

5.  MlCIlA8TL'K  LKrCAUCHKN  (p.  307). 

Fifco  leu  ranch  en.  Temm. 

MicraHur  tjiUicolUi^  (a«Uilti  Pelzeln,  Oru.  Xov.  1805,  10. 

0.    MiCUAHTUIl  (iCEUlLLA  (p.  307). 

Micrantur  gueriWi^  Cass  (1848). 

Mierantur  eoncenlricus^  Scl.  P.  Z.  S.  1850,  285. 

Micra$tur  gncieolU\  ScL.  ifc  Salv.  Ibis,  1859,  218;  ScL.  l\  Z.  S.  1858,  90; 

1800,  90.     Lawk.,  Ann.  Lye.  N.  Y.  vii.  317. 
Micrastur  xanihothorax^  Sci..  P.  Z.  S.  1857,  308. 

7.  MiCRASTUIl  (iILVIC0I.LI8(p.  308V 

^parHuA  gilvicoUiA^  Vikill.,  Mici''i»tnr  gihicoV.i*^  jr.  Pki.z.   Orn.    Xov. 

1805,  10. 
yitut  concentri€u$,  Lesson  (1831). 
31 
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Not  figreeing  with  Herr  Polzeln's  coiiclueions  concerniDg  if. 
concentricus  (L£Bs.),  nnil  Jf  giloicolUit  (Vieill.)i  Messrs.  Sclater 
nnd  Salviii  give  to  tho  rormer  tUe  name  M.  gilvieoUit  (Vieill.),  mi 
to  tiie  latter  that  of  3f.  leucavchen  (Temm.),  a  view  of  tlie  mat- 
ter ill  wliich  we  cannot  concur,  for  reasons  staled  under  tbc  head 
of  tliese  species,  respectively. 

KiDQWAt,  KoBEBT.  Revision  of  the  Falconinc  Genera,  Mieru- 
tnr,  Qcranospiza  and  Kuponiie,  and  tbe  Strigine  Genus  GUuci- 
diiiio.  Based  upon  specimens  in  the  Museum  of  the  Smithsonian 
Institution,  tbe  Academy  of  Natural  Sciences  of  Philndelpbia,  iIk 
American  Museum,  at  Sew  Yorlt,  the  Boston  Society  of  Nstund 
History,  tbe  Museum  of  Comparative  Zoology  at  Cambridge,  and 
tbe  Ornithological  Cabinet  of  Mr.  Geo.  N.  Lawreuco.  <Proc. 
Bost.  Soc.  Nat.  Hist.I  May  21,  1873,  pp.  73-106. 

The  relationship  of  this  genus  to  Herpelothnres  and  the  Falconet 
in  osteotogical  struoture  is  here  first  pointed  out,  as  well  as  s 
striking  analogy  to  the  Strigidee  in  tbe  facial  ruff,  downy  edge  to 
inner  webs  of  tbe  primaries,  and  dimorphic  plumage  of  some 
species. 

Five  species  are  recognized  by  tbc  following  diaguoses: — 
A. — Inner  too  apprecisbly  sborter  than  the  outer. 
a.  Wing,  9.00  or  more. 

1.  Black  alHiTe,  with  a  Ducbal  collar.  Tnil  lonfrer  than  the  ving, 

31.  ftmilorqualiu. 

3.   Plumbeous  above,  wilhoiit  a  nuchal  collar.    Tail  shorter  thu 
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Fble^  trifoieiatus,  Natterer.  (fide  Pelzeln.) 

Ulimaeoeereus  eoncenincu$^  juv.  Cabanis,  in  Tschudi  Fauna  Peruana,  99. 

Miera$tur  guerilla,  Cass. 

Vlimacoeereus  zonoihorax,  Cabanis. 

Micraitur  Uucauchen,  Scl.  and  Salv.,  P.  Z.  S.,  1869,  367. 

L   MlCRASTUR  LEUCAUCIIEN.    (P.  80.) 

tbUo  leueauehen,  Temm. 

5.  MiCRASTUB  CONCBNTRICU8.    (P.  81.) 

FaUo  eoneentrieus,  Illig. — Ifisus  coneentric^is.  Lesson. — Climaeoe&rcui  eon- 
eentrietUy  Caban.  in  Tschudi  Fauna  Peruana,  18  and  98. — Mierastur 
eonesntrieuM,  Pelz.  Orn.,  Nov.  1865,  9. 

Faleo  unexj  Natterer  in  Mus.  Yindob.  (fide  Pelzeln.) 

Mkroitur  ffihicollis,  Scl.  &  Salv.,  P.  Z.  S.,  1869,  368. 

Sharpe,  R.  Bowdler. — Catalogue  of  the  Aceipltres,  or  the  Diur- 
Dil  Birds  of  Prey  in  the  collection  of  the  British  Museum.  Lou- 
doD,  Jane,  1874,  Svo.  pp.  i.-xiii.,  1-479,  pis.  xiv.  Genus  "17 
Mierastur,"  pp.  74-80.  The  following  "  Key  to  the  Species"  is 
given. 

«.  Larger:  underneath  entirely  uniform,  not  barred. 

a'.  With  a  white  or  creamy  buff  collar  round  hind  neck. 

semitorguatus,  p.  75. 
6'.  With  no  collar.  mirandollei,  p.  76. 

i  Smaller:  underneath  barred  in  a  most  regular  manner, 
e'.  Flanks  white,  barred  with  grayish -black. 
c'\  AlK>ve  uniform  slate  color,  brown,  or  blackish-gray, 
c'".  Foreneck  more  or  less  tinged  with  orange-rufous. 

rufieollis,  % ,  p.  76. 
d'",  Foreneck  barred  with  white  and  black. 
c"".  Lower  al)domen  and  vent  white.      gilvicoUU,  ^  9 »  P-  78. 
d'"'.  Lower  abdomen  and  vent  distinctly  barred  like  the  rest  of 
under  surface.  guerilla,  % ,  p.  79. 

d".  Back  rufous  or  rufous-brown ;  head  ashy-gray  or  grayish-black, 
in  evident  contrast. 
e'".  Chest  orange-rufous.  ruficollis,  9 ,  p.  76. 

/".  Chest  white,  barred  with  grayish-black. 

«"".  Head  and  sides  of  neck  ash-gray.  guerilla,  J ,  p.  79. 

f".  Head  and  sides  of  neck  grayish-black,  the  latter  slightly 

washed  with  rufous.  tonothorax,  J ,  p.  79. 

d'.  Flanks  uniform  bright  chestnut.  cattanilius,^  p.  80. 


'  According  to  3Ir.  Salvin  (in  Epiit.,  May  6,  1875),  this  bird  **  turns  out 
to  be  an  African  species  belonging  to  the  genus  Aecipiter  sen  Xisus,  The 
Sooth  American  locality  given  by  Vcrreaux  is  quite  wrong.  It  is  almost 
idntical  with  Astiir  tibialis,  differing  only  in  size." 


. 
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The  chief  synonyms  and  references  are  as  follows :- 

3.  MiCRASTUR  RUFICOLLI8.    (P.  7C.) 

Sparvius  rufieolUs,  Vieill. 

Falco  Uucauchen,  Temm. 
11  Micra^tur  leucauehen,  Sol.  &  Sal  v. 

|i  Falco  xanthothorax^  Temm. 

I  Micratitnr  gilvicollis  (ad.),  Pelzeln. 

4.  MiCRASTUR  GILVICOLLIS.    (P.  78.) 

SparriuB  gilpicoUiSy  Vieill. 
'  Nisu8  coneentricuH.  Less. 

'  *  Micrantur  concentricus,  Pelz.  Om.  Bras. 

Micrastur  gilHcolUs^  Pelz.  Orn.,  Nov.     Scl.  &  Salv. 

5.  MiCRASTUR  GUERILLA.    (P.  79.) 

6.  3IICRA8TUR  ZONOTHORAX.    (P.  79.) 


I 


! 


} 

J- 

! 


Concordance  of  Names  apjAied  to  the  several  Species  of  Micrastm 

by  Different  Authors. 


1875. 
iRidgway.) 

1874. 
(Sharpe.) 

SemitorqnatuA  (76) 
Mirandollei  (76> 
Guerilla  (79) 
Zonothorax  {70) 

RuflcoUiii  (7C) 
GIlvlcolllB  (7S) 

1873. 
(Ridgway.) 

SomitorquatUB  (7.'i) 
Mirandollei  (77) 
RaflcolliH  (part) 
Roflcollif)  ipart) 
[  Ruflci.llls  (7S) 
i  Leucanchen  (S.>) 

CouceutricuH(Sl) 

1869. 
(Scl.  ftSalvln.) 

18». 
(Pelwli 

1. 

» 

3. 
4. 

H. 
1 . 

Melaaolencns  (482) 
Mirandollii  (1S.5) 
Guerilla  (486) 
ZuDottiorax  (4Si>) 

Ruficolli-'f4:.»U) 

Pelzeln i  (4f»4> 
Coucomricu.H  (490) 

Semitorqaatas  (.i65) 
Mirandolil  (.163) 
,  Guerilla  (.367) 
Zonothorax  iSW) 
\  Rnficollis  (3'}r>) 
Leucaurhen  (367) 
jilricoUii*  (part) 
Gilricollis  (3<J.1) 

Brachypternt  < 
Macrurhyneha 
GuerSlla  (12). 

<  Xanthothora 
GilTicolliHip 

Concentrien*- , 

Monograph, 

Genus  MICRASTUR,  Gray. 

nracJii/pteruH,  Loss.,  Compl.  Butf.  VII,  1836,  113  (not  of  Kiigel,  1794) 

Type  M.  melanoleucun, 
Ciirnifex,  Less.,  Rev.  Zool.,  1842,  378  (not  of  Sundevall,  1836).     Type  C 

no  HO.  Less.,  =  M.  mela/wleneus. 
Micra»tai\  Gray,  List  Gen.  B.,  1841,  6;  Gen.  L  1844,  \\  28,  pi.  10,  fi^r,  1 

Ty]M'  Fah'o  hr<i.chiiptevn».  Tcnini.  =  .V.  nifhinriU  'ir>i}<. 
(Jliiiiac'n'irrnA.  ('al);iiiis,  in  Tscliiuli's  Kauna  Pfiuana,  \i')\i.  1JS4.").  DS.    Typ' 

/<jHH-rin.'<  ijiJriroHin,  Vieill. 
f^Hr/Hirour'f.'i,  Bonap,,  lyil)  ilidc  (iray). 
Ilhynroinediix,    Bonap.,   Rev.    et   .Mag.   do   Zoo).,    l^^Vi,   ,-)37.     Tyiu-   F'-.'' 

f'/'drJu/pterus,  Temm. 
X'/tihin'iix,  Sund.  J)i^l).  Ace.  Ilcmcroharp,  1872,  25.     Tyj)e  Fi^co  xat'.tho 

(hi^ri'T,  Ti'iinn. 
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Qts.  Ch. — Form  of  Nimis,  i.  e.,  wings  short,  rounded,  am)  con- 
cave beneath,  tsil  very  long,  tarsi  and  mitliUe  toe  long  and  slondci', 
bead  small,  bill  short  aud  compressed,  witli  the  iippei*  tomium 
more  or  less  rcstooned.  A  diHlinct  ritft  around  the  face,  ns  in 
Circus ;  tnoer  webs  of  tbe  primaries  with  their  edges  soft  and 

ng.  1. 


voollj,  as  in  the   Sirigidte.    Hill  sliort,  high,  and   much  com- 
preued,  nearly  twice  as  deep  ns  broad  at  the  base ;  the  ciilmen 


jr.  ri((»U(i.   R>L 
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abruptly  curved ;  gongs  greatly  convex ;  lower  mandible  trim- 
cftted,  the  termiDal  outline  rounded  when  viewed  laterally,  but  In 
front  divided  by  an  angular  notch  (Fig.  3);  upper  tomium  with  a 
more  or  less  prominent  festoon.  Cere  almost  covered  by  fine  hair- 
like  bristles,  which  are  strongly  recurved  on  the  top.  Nostril 
broadly  oval,  or  nearly  circular,  against  the  anterior  edge  of  the 
cere.    Orbital  region  and  suiierciliary  sliicld  perfectly  bare,  the 

Fig.  5. 
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sometimes  interrupted,  transverse  scutcllie  to  the  base.  Web 
between  outer  and  middle  toes  well  developed.  Claws  of  normal 
form,  well  curved,  and  exceedingly  sharp.  Win<r  short,  much 
rouDdet),  am)  vcr^'  eoucave  beneath,  tlie  primarieti  much  bowed 
(as  in  NisuH);  third  to  sixth  quill  longest;  first  shortest;  outer 

Pig.  0. 


fire  or  six  trith  their  inner  webs  slightly  sinuated.  Tail  very 
long  (nearly  equal  to  or  exeeeding  the  wing),  mucli  rounded,  or 
graduated.  Feathers  of  the  crown  and  occiput  well  developeil, 
sometimes'  large  and  broad,  capable  of  being  ei-ected  into  a  broad, 
depressed  crest. 

Tlus   well-characterized    and    very   remarkable    genus  comes 

nearest  H^rpelolhfres,  with  which  it  agrees  closely  in  osteologi- 

cal  structure  as  well  as  in  CBScntial  features  of  external  form  ;  but 

it  differs  in  many  important  points  throughout  its 

^'  ''         whole   anatomy — more   especially  in   the  develop- 

^uK^f.      ment  of  the  nasal  bones,  which  are  much  less  com- 

AHW^^      pktcly  ossified — almost  as  little  so  as  in  the  Buteo- 

^Hr  ninae.     It  ]>rGScnta  analogies  with   Circus  and  the 

^  Strigidm  in  the  facial  ruff,  and  with  the  latter  in 

the  chamclcr  of  the  inner  webs  of  the  primaries, 

as  well  as  in  the  dimorphic  plumage  of  some  of  the  species,  and 

with  Xisuii  in  general  aspect  and  mode  of  life.     The  remarkable 

'  Notably  in  tbe  smaller  ttpDcics.     (See  Fig.  3.) 


480  PR0CEEDINQ8  OF   TU£  ACADEMY  OF 

analogy  to  the  Onls  is  seen  not  only  in  the  respects  pointed  out, 
but  also  ill  till!  eulniged  ear-apcrtiire,  of  oval  form  and  verti- 
cal position  (seo  Fig.  7),  and  the  dense  Iinir-Iike  nntrorsc  bristlca 
which  cover  and  nearly  conceal  the  wrc. 

We  have  elsewhei'o  demonstrated  that  this  genus  belongs  to 
the  subfamily  Falmnina-,'  by  ruason  of  ostcologicnl  aflliiitcs,  not- 
withstanding its  exceedingly  different  appearance  externally. 

From  the  examination  of  nearly  one  hundred  and  fifty  siK-eimena 
of  the  genus,  we  have  been  able  to  make  the  following  deductions 
regarding  the  nature  of  tlie  changes  to  which  the  plumage  of  these 
hawks  is  subject:  (1)  There  is  no  appreciable  sexual  difTerenee, 
either  in  the  young  or  adult  stages ;  ('2)  there  are  two  well-marked 
growth  stages,  (causing  the  young  birds  to  diflt'r  very  essentially 
in  plumage  from  the  adult;  and  (3)  certain  si>ecics  are  more  or 
less  subject  to  erythrism,  individuals  being  deeply  rufcscent  and 
others  clear  plumbeous,  Ihenc  pkattes  being  fiiilireti/  indeprndiini  uf 
age,  sex,  or  season,  ami  counccted  by  specimens  variously  inter- 
mediate between  the  two  extremes.  This  dimorphism  of  plumage 
is  in  every  resj>eut  analogous  to  that  so  well  known  to  cliarae- 
terizG  certain  owls,  as  the  Si/rnium  aluco  of  Euro|>c,  the  common 
S(Mps  asifi  of  the  United  States,  and  several  sixtcics  of  Olauridimn, 
in  Tropical  America.  In  the  case  of  the  Olaacidtiim  frrrugineum, 
the  rufous  phase  is  far  commoner  in  the  Amazonian  region  than  in 
Middle  America,  it  being  the  rule  tlironghuiit  the  former  district 
and  the  exception  in  the  latter ;  in  tlie  same  way,  Micra^lur  rnji- 
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beneath  immaculate  white  or  ochraccoiis.  Young:  (1)  Beneath 
spotted  or  barrecl  with  duskj,  or  (2)  with  the  feathers  bordered 
with  grayish.  (D)  Adult:  Above  varying  from  plumbeous  to 
rufous ;  beneath  marked  with  regular,  ray-like  bars  of  dusk}'  and 
white  except  on  the  throat  and  sometimes  (in  Jf.  concent riciis) 
the  crissum  and  anal  region.  Young:  Throat  and  half-ci^escent 
behind  the  ear  coverts,  white ;  lower  parts  white,  with  or  without 
coarse  bars  of  dusky. 

The}'  may  l>e  distinguished  by  the  following  differential  charac- 
ters : — 

Fi«:.  8. 


M.  ptlz^lni.     Nat.  size. 

A.— Outer  toe  decidedly  loncer  than  the  inner.     (Fig.  8.) 

a.  Size  large  (wing  more  than  8.00). 

1.  Tail  longer  than  the  wing  i  wing  9.70-1 1.70,  tail  9.60-13.00).  Above 
black  with  a  niiclml  collar  of  white  or  ochraceoiis.  Kntirc  Inter- 
tropical Region,  except  Andean  district.  J/,  meltijiolfttcm. 

3.  Tail  shorter  than  the  wing  (wing  8.H0-9.n0,  tail  7.80-0.00).  Above 
plumbeous,  without  a  nuchal  collar.     Costa  Rica  to  Hrazil. 

M.  7nirandolii. 

b.  Size  small  (wing  less  than  8.00). 

3.  Wing,  0.50-7.10;  tail,  0.90-7.50;  tarsus,  2.20-2.50;  middle  toe, 
1.10-1.25.  Tail  crossed  by  3-0  white  bars.*  Adult :  Tail  crossed 
by  3-4  bars  of  white.  Above  uniform  jdumbeons  or  chocolate,  the 
head  and  neck  plumbeous.  Throat  light-gray  ;  jugulnm,  brea>t,  and 
entire  lower  parts  barred  with  white  and  dusky.  Young :  Above 
dark  clove-brown,  sometimes  indistinctly  barred  or  spotted  with 
rusty.  Beneath  white  or  buff,  with  coarse  bars  of  dusky  Cran-ly  im- 
maculate).    Middle  America,  south  to  P>uador.  .V.  f/ucrilla. 

4.  Wing,  0.90-7.50  ;  tail,  7.60-8.40  ;  tarsus,  2.20-2.45;  middle  toe,  1.15- 
1.25.  Adult  irvfotia  phnu)-.  Above  rusty-chocolate,  becoming  gray- 
ish-brown on  the  crown ;  throat  light  chocolate  :  jugulum,  and  entire 
other  lower  parts  transversely  barred  with  dusky  and  white.  Tail 
crossed  by  4-5  bars  of  white.  Young  :  Above  dark  sooty  brown, 
indistinctly  barn?d  with  light  rusty  ;  crown  and  nape  sooty  black. 
Tail  crossed  with  6-7  bars  of  white.  Lower  parts  buify  white,  or 
buff,  without  rufous  tinge  on  br4'ast.     Venezuela  and  Columbia. 

Z.  zonothorajc, 

I  The  terminal  bar  is  not  counted  in  these  diagnoses. 
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5.  Wing,  8.80-7.10;  tnil,  7.30-7.80;  t8rBiis,3.30-3,45;  middle  toe,  1.1  S- 
1.30.  Adult  {plumbeotu  pbaiey.  Aborc  light  plumbeous,  the  wlop 
browner.  Tail  vroMed  bj-  Tour  bare  of  wiiile  ;  tbmst  light  gny ; 
jnguliim  more  or  Icsa  washed  witU  light  rufous  ;  entire  lower  psrtt 
bnrred  wiili  widto  nnd  plumbeous.  Rufoii*  phau :  AboTe  rusij 
brown,  becoming  more  plumbeous  on  the  crown  ;  neck  and  entire 
Jugulum  light  rufous.  Tail  crossed  by  4-5  bsra  of  white.  Yaanjf 
ipliimiteout  phaM):  Above  gmyisk-bTown  or  umbrr ;  tail  crossed  bj 
G-S  bars  of  white  spots  ;  throat  white,  witb  a  baif-crescent  branch 
behind  the  ear-covcrta ;  breast  scarccif  tinged  with  rufoua.  R'lfoat 
phau ;  Above  darli  rnfoua  or  rosly  chocolate,  the  crown  darlcer  and 
more  alaiy.  Tail  crossed  by  0-7  interrupted  bars  of  white  ;  throat 
and  half  crescent  behind  car-covcrCs,  white;  breast  more  or  lets 
strongly  washed  witb  rufous.  Eaalern  tioulb  America,  south  lo  a 
little  beyond  latitude  10°  South  (Sharpe);  Venezuela  and  Guiana 
(SiiAKPE),  M.  ruJtfolUi. 

0.  Wing,  0.00;  tail,  6.30;  culmen,  .80;  tarsus,  3.80;  middle  toe,  1.20. 
Adult  Cpttimbeoiti  phate ):  Tail  crossed  by  two  bars  of  wliitish  or  paie 
brownish -gray.  Above  uniform  dartt  plumlieoua,  the  tail  dariier  nod 
the  wings  browner.  Throat  ligiiC-gray ;  rest  of  lower  parts  white, 
marked  tveri/tehere  with  very  norrow  bars  of  dark  plumbeous,  thete 
ban  very  narrow  and  distinct  on  tbe  flaulis  and  crissum.  Peruvian 
Amazons.  Jf.  ptlielni. 

—Outer  loa  not  longer  than  the  inner.     (Fig.  0.) 


Fig.  ». 


NATURAL  SCIENCES  OF  PHILADELPHIA.  483 

Ridgw.,  Pr.  Boston  Soc,  May,  1873,  70.— Sharpe,  Cat.  Ac.  B.  M., 
1874,  75. 

Ctitnacocereus  semitorquatun,  Caban.  J.  f.  Orn.,  1865,  407. 
Faico  hrachypterui,  Temm.,  PI.  Col.,  1, 1824,  pis.  116  (juv.),  et  141  (adult). 
Af^tur  brachypteru$^  Spix,  Av.  Bras.,  1, 1824,  9. — Vig.  Zool.  Journ., 
I,  338.— Steph.  Zool.,  XIII,  pt.  2,  28. 

Ni$ui  hrachypterus^  Less.,  Man.  Orn.,  I,  1828,  98  ;  Tr.  Orn.,  62. — 
Cav.,  Reg.  An.,  ed.  2,  I,  334. — Schleg.,  Mus.  Pays-Bas,  Astures, 
18«2,  52. 

Accipiter  hrciehypUrun^  Gray,  List  B.  Brit.  Mus.,  69. 
Mierastur  hraehypteru$.  Gray,  Gen.  B.,  ed.  2, 1841,  6;  fol.  1849,  28, 
sp.  1,  pi.  10,  f.  1 ;  Hand  List,  1, 31,  No.  290.— Bonap.  Consp.,  1, 1850, 
80.— Pelz.  Rcis.,  Nov.  Vog.,  1865,  12  ;  Orn.  Bras.,  1871,  7,  398. 
Herpetotherea  braehypterus,  Kaup,  Contr.  Orn.,  1850,  71. 
Rhynchomegas  brachypteruf^  Bonap.,  Rev.  et  Mag.  Zool.,  1854,  537. 
**/T/teo  lencomelai,  lUig.,**  Licht.,  Verz.  Doubl.,  1823,  62. 
Carnifex  na*o^  Less.,  L*£cho  du  Monde  savant,  anneo  9, 1081 ;  Rev. 
Zool.,  1842,  379. 

Falro  percontator^  Cabot,  Journ.  Bost.  Soc,  N.  H.,  IV,  1844,  462. 
Nigriblant'o,  Azara,  Apunt,  I,  1802,  124. 

Hah.  The  entire  Intertropical  Region  (except  Andean  district), 
north  to  Mazatlan  (Pacific  coast)  and  Vera  Cruz  (Atlantic  coast), 
and  south  to  Paragua}'.  Not  yet  recorded  from  the  Andean  dis- 
trict south  of  New  Granada^  nor  from  weatern  Amazonia. 

Sp.  Char.  Wing,  9.70-1 1.70  ;  tail,  9.60-13.00  ;  culraen,  .80-1.00  ; 
tarsus,  3.10-3.05;  middle  toe,  l.GO-2.05.  Third  to  sixth  quill 
longest;  first  much  the  shortest.  Above  plumbeous-black  or 
blackish-brown,  interrupted  by  a  more  or  less  conspicuous  nuchal 
collar  of  white  or  ochraceous.  Tail  crossed  by  4-7  narrow  light 
bands,  usuallj'  interrupted.  The  last  one  terminal  and  the  first 
concealed.  Adult:  Lower  parts  entirely  immaculate,  the  color 
varying  from  pure  white  to  deep  ochraceous-buff;  upper  parts  un- 
variegated  ;  nuchal  collar  distinct.  Young:  Lower  parts  more 
or  less  spotted  or  barred  with  blackish  ;  upper  parts  usually  more 
or  less  variegated  with  indistinct  bars  or  transverse  spots  of 
ochraceous  or  dull  rusty  ;  nuchal  collar  more  interrupted.  '•  Iris 
brown." 

Remarks. — It  is  a  noteworthy  fact  that  all  the  specimens  from 
Costa  Rica  in  the  series  we  have  examined  are  deep  ochraceous  be- 
neath, while  those  from  Mazatlan  and  Col i ma  arc  pure  white. 
Whether  this  ditference  results  from  climatic  causes,  or  merely 
difiercnt  stages  of  growth  of  the  feathers,  it  is  difficult  to  decide; 
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but  the  lattttr  conjecture  is  ratlier  Tavoied  hy  the  circamstuna 
that  of  four  Bpeciraens  from  Tchauutcpec  f an  intermediate  Incalil 
by  the  way),  three  obtained  in  August,  and  jiiat  freshly  moult«i 
are  ochraueoiis  beneath,  while  one  shot  in  Fcbraary,  vith  oIA 
pliimago,  is  white. 

Xotwithstauding  that  this  species  has  been  eo  generstly  iitei 
tified  with  the  Sparvina  eemitorquotiis  of  Vieillot  (Nouv.  Vis 
Hist.  Nat.,  X.  1811,  327,  et  Eiio.  Mtflli.,  1263),  we  cannot  conct 
in  this  opinion,  thu  very  Qrat  ulause  in  tlie  dIagnoBia  of  that  t)Il 
precluding  tiie  posHibil'('<r  uf  H  being  this  species.  The  diagau^ 
is  AH  follows  :— 

"L^Ep'-oier  a  df.mi-colHer  rmix.     6.  S,  Somi-torquatna. 
vertice   albo,  Ttigricante  transBe.r»itii  Mriato;    sitemi-torquc   i 
cent-e,    fusco    terminato ;    corpr^'e    siiprJt    nigricuiitc,    rMftisoeiil 
striate;  ventre  albo;  rostro  fut  o;  pedibut;  Uavcscontibus." 

It  being  well  Icuown  tliat  the  present  species  always,  in  erei 
stage  of  pluTuage,  has  the  urown  uniform  block,  we  do  not  ai 
how  the  description  of  a  bird  with  the  "  crown  white,  transverael 
barred  with  black,"  can  possibly  he  made  to  apply  to  it. 

List  of  Specimens  in  U.  S.  Naiional  3fuBCum. 
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2.   MlCRASTUK  MIRANDOLLII. 

Antur  Mirandolki,   Schleg.,   Mu8.   Pays-Bas,   Aaturcs,   1863,   27 ;    Ned. 
Tijdscbr.  I,  1863,  180. 

Micraitur  MirundoHei^  Scl.  and  Salv.,  Proc.  Zool.  Soc.  Lond.  1867, 
759;  II).  1869,  395;  Norn.  Av.  Neotr.  1873,  120.—Gra.v,  Hand  List, 
I,  31,  No.  391.— Pelz.,  Orn.  Bras.  IV,  398.— Ridgw.,  Pr.  Boston  Soc. 
N.  U.,  May,  1873,  77.— Sharpe,  Cat.  Ace.  B.  M.  1874,  76. 

^^  MicrttMtur  macrorhynehus  Natt.'*     Pelz.,  Orn.  Novara,  1865,  11;  Orn. 
Bras.,  1871,  7. 

Hah.  Intertropical  Region,  north  to  Costa  Rica  (Xat.  Museum), 
south  to  Amazonia. 

Sp.  Char.  Wing,  8.80-9.30 ;  tail,  7.80-9.00 ;  culmen,  .80-.85 ; 
tarsus,  2.80-3.15;  middle  toe,  1.30-1.50.  Fifth  quill  longest; 
first  shortest. 

Adult:  Above  continuous,  uniform  plumbeous:  tail  blackish, 
narrowly  tipped  with  white,  and  crossed  by  three  narrow  bands 
of  white,  each  inclosing  a  dusk}''  mottling — or  of  uniform  pale 
grayish-brown.  Lower  parts,  including  the  lining  of  the  wing 
and  sometimes  the  maxillse,  continuous  white,  usually  with  the 
shafts  of  some  of  the  feathers  black  ;  the  breast  sometimes  witli 
transverse  crescentic  spots  of  pale  graj'ish. 

Young  (07,862,  Nat.  Mus.,  Costa  Rica;  Prof.  Wm.  M.  Gabb) : 
Similar  to  the  adult,  but  above  dark-slate,  with  a  slight  sepia  cast, 
below  creamy-white,  all  the  feathers  bordered  with  dull  brownish- 
gray  and  with  shaft-streaks  of  darker,  these  markings  heavy  on 
the  jugulum  and  breast,  narrower  and  fainter  posteriorly.  Tail 
as  in  the  adult.  Bill  bright-yellow,  the  base  of  the  culmen  horn- 
color;  cere  and  orbits  duller  yellow;  tarsi  and  toes  bright  yellow  ; 
claws  deep  black, "  iris  olive."  Wing,  8.80 ;  tail,  8.70 ;  culmen,  .80  ; 
tarsus,  3.10;  middle  toe,  1.50.  Fifth  quill  longest;  firs>t  much 
shortest;  outer  six  appreciably  sinuated.  Graduation  of  the  tail, 
1.40. 

Lint  of  Specimens  in  U.  S,  Xaiional  Museum. 


Cat»l*j«ue  Origiaal     Sex  and  I^orality  |  From  whom  receivetl.      N'Htureof 

Domber.         No.  age.        ,  i«peciwoD. 


67863         353     %  jiiv.  ,  Talamanca,  C.  R.  !  Prof.  W.  M.  Gabb     S. 


Other  f(pecimen% examined. — Mus.  Acad.  N.  S.  Pbilad.,  3 ;  Boston  Soc,  1 ; 
6.  N.  Lawrence,  2 ;  Total,  6. 
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3.   MldUSTUn  OUERILLA. 
meriulnr  gueriUa,  Cassin,  Pr.  Acad.  Nst  Sci.  PbiU.  1846,  87  (Young): 
Journ.  Phil.  Ac,  I.  18.W,  iil.  il.— Gray,  Gpn.  B.  I,  1M9,  28 ;  Hand 
List,  1,  1B09,  31.— Bonap.  Corsp.  I,  1830,  30.— 3trickl.  Om.  Sjn,  I, 
1M5,  133.— Scl.  and  Balv.  P.  Z.  S.  1869,  368;  18T0,  214-838;  Soul 
At.  Seotr.  1873,  120.— Salvin,  P.  Z.  S.  1870,  2U-1B.— Sharpe,  Cit 
Diuni.  Ace.  Br.  Mub.  1874,  79. 
"  Mieniitur  toaetnlrieui,"  Scl.  P.  Z.  S.  185A,  285. 
"  Jf/fnofur  gihitoilit,"  Scl.  P.  Z.  S.  1658,  M.— Scl.  and  Salv.  Ibis  1BS9, 

218.     Lawr,  Ann.  S.  Y.  Ljc.  VIl,  1881,  317. 
'■  .Vienutur  M«(fc)(Aonij,"  Scl.  P.  Z  S.  1&'>8,  368. 

"  Hiera*tur  rufeoUit,"  Ridgw.  Pr.  Boston  Soc.  S.  H.,  May,  1878, 78.    <In 
part.) 
Hall.    Middle  America,  from  Tcra  Cruz,  Eastern  Mexico,  lo 
Ecuador  (Guayaquil). 

Sp.  Char.  Wing,  6.50-7-10;  tail,  0.90-7-50;  culmen,  .55-.70; 
tarsus,  2.30-2.30;  middle  toe,  1.10-1.25. 

Adult.  Plumbeous  phane:  Above  uniform  plumbeous,  the 
wings  sliglitly  browner,  and  tlie  tail  blackish.  Tail  narrowly 
tipped  with  while  and  crossed  by  3-4  narrow  oblitgue  bars  of  white 
or  dull  browniah-gray  (broailer,  and  always  wliite,  on  tlic  inner 
webs).  Checks  and  throat  ash-gray,  the  latter  becoming  lighter 
centr.illy.  Other  lower  parts  white,  barred  everytrhere,  in  very 
regular  transverse  rays,  with  dark-pi umbco us.  Brown  phaxe: 
Similar,  but  entire  back  and  wings  chocolate,  nmber,  or  sepii- 
bron-n.  eoiitrasting  strongly  with  the  plumbeous  of  the  head  and 
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Remarks. — In  all  stages  of  plumage  there  is  a  very  considerable 
range  of  individual  variation,  as  to  both  size  and  markings,  though 
the  relative  proportion  of  the  parts  is  very  uniform.  In  two 
adults,  one  from  Ooban,  Guatemala,  the  other  from  Calovevora, 
Vcragua,  the  throat  is  clear  bluish-gray,  the  jugulum  similar, 
raj'ed  with  very  narrow  lines  of  white.  In  another  specimen  from 
Veragua  (a  male  from  Calobre)  the  colors  are  darker  throughout, 
the  bars  on  the  breast  being  nearly-  black ;  there  is  a  decided 
brown  wash  on  the  jugulum,  and  the  throat  is  nearly  white 
centrally.  A  specimen  from  Vera  P^z,  Guatemala,  and  one  from 
San  Pedro,  Honduras,  have  the  throat  pale-gray,  slightly  tinged 
with  brown  posteriorly;  the  bars  on  the  jugulum  wliite  and  dull- 
slate  in  equal  widtli ;  while  they  are  alike  in  all  other  respects 
also.  The  specimen  from  Nanegal,  Ecuador,  is  very  similar  to 
these. 

The  young  birds   (=:  Jf.  guerilla^  Cass.,  1.  c.)  vary  individually, 
so  that  only  the  extremes  of  their  plumage  need   be  described. 
The  darkest  example  is  one  from  the  Volcan  de  Chiri(|ui  (No. 
4454,  E.  Arce).     In  this  specimen  the  lower  parts  are  deep-buff, 
marked  everyivhtre  with  regular,  sharply-defined  broad  bars  of 
dark-brown,  these  bars  as  distinct  and  regular  as  in  the  adult, 
but   broader,   and    separated    by   wider    intervals,   the   ground- 
color being  light  buff.     The  upper  parts  of  this  specimen,  how- 
ever,  are   about  of  average   character.      A  Vera   Paz  specimen 
is  very  similar,  the  only  difference  being  that  the  bars  are  just 
appreciably  narrower,  and  the  ground  perceptibly  paler  buff.     The 
darkest  upper  plumage  is  seen  in  another  Veragua  specimen,  in 
which   the  whole   upper  surface  is  a  very  dark  sooty-brown,  or 
blackish-umber,  the  crown  and  nape  brownish-black ;  the  wings 
and  scapulars  show  numerous  indistinct  bars  and  transverse  spots 
of  pale  brown.     The  lower  parts  arc  deep  buff,  tending  to  ochra- 
ceous,  but  the  bars  are  very  distant  and  confined  to  the  breast  and 
sides.    The  palest  example  is  one  from  Guatemala  (Choctun,  Vera 
Paz,  Jan.  I860),  in  which  the  lower  parts  are  buffy-white,  entirely 
immaculate ;  the  upi)er  parts  are  dark  grayish-brown,  or  brownish- 
dusky,  the  top  of  the  head  darker,  the  wings  and  scapulars  with 
the  lighter  bars  and  spots  nearly  obsolete.     The  latter  specimen 
would  probably  have  assumed  the  plumbeous  phase  of  the  adult 
dress,  and  the  two  others  the  brown-backed  phase.     On  the  right 
side  of  this  specimen  is  a  perfect  feather  of  the  new  moult,  corre- 
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sponding  with  the  adult,  and  the  lower  feather  of  the  tibial  plu 
is  similar.  Another  Choctun  specimen  is  almost  free  from  m 
ings  1x*low,  while  the  upper  parts  are  absolutely  destitute  of 
lighter  spots  or  bars  on  the  wings  or  scapulars. 

List  of  S]}€cimeji8  in  U,  S.  National  Museum. 
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Tlie  following  measurements  are  of  specimens  in  the  coHec< 
of  Mr.  Osbert  Salvin: — 
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4.    MiCRASTUU  ZOXOTHORAX. 

CHmacoeercui  tonothoraz^  Cabanis,  Joum.  fur  Orii.  18A5,  406. 

Micnntur  zonothorax,  Sol.  and  Salv.,  P.  Z.  S.   1809,  866 ;   Xom.  Av. 

Neotr.  1873,  120.— Gray,  Hand-List  B.,  I,  1869,  31.— Sharpe,  Cat. 

Diurn.  Ace.  Br.  Mas.  1874,  79. 

Hab.  New  Granada  and  Venezuela. 

Sp.  Char.  Wing  6.90-7.50 ;  tail  7.60-8.40 ;  tarsus  2.20-2.45  ; 
middle  toe  1.15-1.25. 

Adult  (brown  phase)  :  Above  rust3'-chocolate,  becoming  gradu- 
ally less  reddish  on  the  head,  the  crown  being  dull  grayish-brown. 
Tail  black,  narrowly  tipped  with  white,  and  crossed  by  3-4 
narrow  bars  of  white.  Whole  throat  light  chocolate,  likn  the 
cheeks;  remaining  lower  parts,  including  Ihejugulum^  and  lining 
of  the  wing  finely  barred  with  clear  dark  slate  and  white,  the 
white  bars  broader  posteriorly  but  much  narrower  than  the  slaty 
ones  on  the  jugulum. 

Young:  Above  dark  sooty-brown,  much  tinged  with  rusty,  and 
indistinctly  barred  or  spotted  transverselj-  with  lighter  rusty  over 
the  whole  surface.  Crown  and  nape  sooty-black,  separated  from 
the  dusky-brown  of  the  back  by  a  more  or  less  distinct  nuchal 
collar  of  white  or  buff.  Tail  black,  narrowly  tipped  with  white, 
and  crossed  with  5-6  narrow  bands  of  white.  Lower  parts  butfj*- 
white  or  deep  buff,  sometimes  immaculate,  but  generally  more  or 
less  barred  with  brownish-dusky;  the  throat  white,  sending  up  a 
branch  behind  the  brown  ear-coverts,  in  form  of  half  a  crescent. 

Remarks. — This  form  appears  to  be  distinct  from  both  JLT. 
guerilla  and  J/,  ruficollis^  between  which  it  is  somewhat  inter- 
mediate, though  larger  than  either ;  but  the  differences  are  much 
harder  to  define  than  they  are  to  perceive.  The  series  before  us 
is  very  small,  while  only  one  si)ecimen  is  an  adult;  to  make  the 
material  still  more  unsatisfactory,  two  of  the  three  j'oung  birds 
are  not  full-grown,  so  that  measurements  would  be  useless. 

The  M.  zonothorax  is  considerably  larger  than  either  of  its 
allies,  the  tail  especially  being  longer ;  the  old  bird  resembles 
most  that  of  M.  ruficollis^  but  the  jugulum  is  barred  slate  and 
white,  like  the  breast,  instead  of  being  covered  by  a  rufous  patch  ; 
the  head,  too,  is  browner.  The  young  })ird  is  in  colors  more  like 
that  of  M.  guerilla^  lacking  entirely'  an}-  rufous  wash  on  the 
breast,  and  having  the  upper  parts  distinctly  spotted  with  light 
32 
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ruBty  on  a  blackish  ground ;  but  tbe  bars  od  tUe  tail  number  from 
5  to  6,  instead  of  2  to  4. 

The  tbilowiug  measurements  are  from  specimens  in  tbe  colleo- 
tion  of  Mr.  Oebert  Salrin: — 
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5.   MlClUBTCR  BDFICOLUe. 
[Rffoutplutl.] 

Sparriui  riiJUolUi,  Vieill.,  Nouv.  Diet.  X,  1817,  323  (otluU.')  ;  Enc  M£Ul 
III,  12C3.— Puclicran,  Rct.  Zool.  18-50,  Dl. 

Mieruitur  rufieollu,  Sirickl.,  Orn.  Syn.  I.  18.15, 123.— Scl.  Knd  S«l¥., 
P.  Z.  S.  180»,  366  ;  No:n.  Xwjtrop.  1868,  120,— Gray,  Hand  Lirt, 
I.  186fl,  360.— Ridgw..  Pr.  Boston  Soc.  N.  H.  XVI,  May,  1871, 
78  (part).— Sbarpc,  Cat.  Ace.  Br.  Mns,  1874,  76  (part). 

Fiileo  x-inlhot/iorax,  Temm.,  PI.  Col.  1,  93,  1824  (adult).— S^x,  At.  BfU. 
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[Plumbeous  phase.  ] 

t  Sparviru  gihicoUu,  VieiU.,  Nouv.  Diet.  N.   H.  X,  1817,  328  {adult)  ; 

Enc.  M6th.  Ill,  1264.— Pucheran,  Rev.  Zool.  1850,  91. 

Miera9tur  gilvieoUiSy  Pelz.,  Orn.  Bras.  899 ;  Orn.  Nov.  1865,  10. 
Mieraitur  Uueauehen^  Bonap.,  Consp.  I,  1850,  80.— Strickl.,  Orn.  Syn.  I, 

1855, 128 ;  Scl.  and  Salvin,  P.  Z.  8.  1869,  867  {exel  nyn,)^  ladultf]— 

Ridgway,  Pr.  Boston  Soc.  Nat  Hist.  XVI,  May,  1878,  80  \young]. 

AeeipiUr  Uucauchen^  Gray,  List  B,  Brit.  Mus.  68.— Cassin,  Pr.  Ac. 

Nat.  Sci.  Philada.  1848,  88. 
.'  Faleo  tnftueiatu$,  Natterer,  Cat.  Msc.  No.  954  {fide  Pelzeln). 

F\ileo  coneentrieun^  Pnclieran. 
Mieraitur  rufieollis^  Sliarpe,  Cat.  Ace  Br.  Mus.  1874,  76  (part). 

Hab.  Eastern  South  America. 

Sp.  Char.  Wing,  6.60-7.10;  tail,  7.30-7.80;  tarsus,  2.30-2.45 ; 
middle  toe,  1.15-1.30. 

Adult  Plumbeous  phase :  Above  light  plumbeous,  or  bluish 
ash-gray,  the  wings  browner;  tail  slate-black,  narrowly  tipped 
with  white,  and  crossed  by  three  narrow  bars  of  white.  Throat 
and  jugulum  very  light  grayish,  the  former  nearly  white  centrally, 
and  the  latter  more  or  less  washed  with  light  rufous.  Other 
lower  parts  white,  everywhere  finely  barred  with  narrow  and  very 
regular  raj's  of  plumbeous.  Bill  black,  the  basal  half  of  the  lower 
mandible  light  yellowish.  Rufous  phase :  Above  rusty-brown, 
inclining  to  rufous;  crown  ash-gray  or  plumbeous,  usually  in 
abrupt  contrast;  neck  and  entire  jugulum  light  rufous;  other 
lower  parts  everywhere  transversely  barred  with  dusky  plumbeous 
and  white.  Tail  blackish-dusk}',  narrowly  tipped  with  white,  and 
crossed  by  3-4  narrow  bars  of  white,  these  sometimes  obsolete  on 
cater  webs. 

Toung.  Plumbeous  phase  (=  M.  leucauchen^  Ridgway,  I.e.): 
Above  varying  from  grayish-brown  to  umber,  interrupted  by  a 
more  or  less  conspicuous  nuchal  collar  of  whitish  spots;  tail 
blackish-dusky,  narrowly  tipped  with  white,  and  crossed  by  5-7 
rows  of  interrupte<l  transverse  spots  of  the  same.  Throat  white, 
sending  up  a  conspicuous  branch,  in  the  form  of  a  half  crescent, 
behind  the  brownish  ear-coverts.  Beneath  white,  more  or  less 
tinged  with  buff;  the  breast  sometimes  washed  with  light  rufous, 
the  whole  surface  (except  throat  and  anal  region)  narrowly  barred 
with  blackish,  the  bars  growing  fainter  on  the  breast.  Rufous 
phase  (=  Falco  leucauchen^  Temminck  ?) :  Above  varying  from 
dark  rufous  to  dusky  chocolate ;  crown  darker  and  more  slaty. 
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\\\  ■  Tail  dusk}- ,  narrowly  tipped  with  white,  and  crossed  by  5-6  narrow 

!5  interrupted  bars  of  the  same.     Throat  and  half  crescent  behin 

;    I  the  ear-coverts,  whitish  ;  breast  more  or  less  washed  with  rufouc 

i  other  lower  parts  white  or  biift*,  transversel}-  barred  with  dusky. 

Remarks. — In  this  species  there  is  a  gradual  transition  i 
certain  si^ecimens  between  the  two  extremes  described  as  it 
plumbeous  and  rufous  "  phases." 

a.  Plumbeous  phase :  A  specimen  from  Bahia  has  the  entii 
dorsal  surface  clear,  light  bluish-plumbeous,  the  remiges  inclinin 

1  more  to  brownish-gray.     The  jugulum  has  only  a  faint  wash  i 

very  light  rufous.  Another  specimen  from  the  same  locality  hi 
each  feather  of  the  dorsal  region  bordered  terminally  with  du 
rust}",  while  the  entire  wings  are  strongly  washed  with  this  coloi 
the  jugulum  is  more  extensivel}' washed  with  a  deeper  shade  < 
rufous.  The  young  birds  examined  agree  quite  closely  with  tl 
terms  of  the  above  diagnosis,  the  series  exhibiting  little  individui 

J  variation,  shown  chiefly  in  the  amount  of  rufous  tinge  on  tl 

breast,  which  is  sometimes  extensive,  and  again  entirely  absent. 

b.  Rufous  phase:  Two  specimens  from  Brazil  (Rio  Janeii 
and  Bahia)  have  the  entire  dorsal  region  uniform  dull  rufou 
abruptly  contrasted  against  the  dull  plumbeous  of  the  nape  ar 
crown.  Another  has  the  plumbeous  of  the  crown  and  nape  e: 
tended  back  on  the  interscapulars  (oven  tinging  some  of  the  sc 
pulars)  which  are  merely  bordered  with  rusty ;  the  eflfect  l^ein 
a  gradual  blending  or  admixture  on  the  back,  of  the  plumbeoi 
and  rufous. 

Tlie  bars  beneath  in  these  three  specimens  vary  from  plumbeou 
gray  to  brownish-black,  tlio  white  bars  being  on  different  siwc 
men  of  different  relative  width  to  the  dark  bars.  The  specime 
from  Rio  Janeiro  has  the  tail-bars  obsolete  on  the  outer  web 
which  are  uniform  brownish-dusky. 

In  the  young  there  is  even  greater  variation  than  in  the  adult 
Two  Brazilian  specimens  vjiry  as  follows:  One  is  uniforui,  ver 
dark  blackish  sepia  above,  tlio  back  boinir  as  dark  as.  mid  vrr 
liltle  dilferent  from,  the  crown  :  the  jiiirnlnni  is  ovcrvwhcM 
barred,  ])Oth  in  the  wliite  on  tlio  iippor  portion,  and  in  the  niloi: 
of  the  lower  i>art,  while  the  bars  of  tlie  huver  parts  an*  ver 
resrnlar  and  narrow,  upon  a  wliito  irronnd,  almost  exacllv  as  i 
the  adult.  The  other  spocinion  has  the  back  dull  rufous  (as  i 
the  adult),  and  the  crown  dull  Ijrownish-slate,  in  stronc:  contrast 
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the  sides  of  the  breast  are  rufous,  the  jugulum  is  unbarred,  and 
the  bars  of  the  lower  parts  are  broad,  distant,  and  brownish-black 
upon  a  buff  ground. 

There  can  be  no  question  as  to  the  proper  specific  name  of  this 
species,  the  Sparvius  ruficollis  of  Vieillot,  and  the  Falco  xantho- 
thorax  of  Temininck  being  unmistakably  the  adult  in  the  rufous 
plumage.  Whether  the  Sparvius  gilvicollis  of  Vieillot  is  this  bird 
in  its  gray  plumage  (— -iV.  lencauchen^  Scl.  and  Salvin,  nee  Falco 
leucaucheiij  Teram.  ?),  is  a  question  which  can  only  be  decided  by 
reference  to  Yieillot's  type,  should  it  ^-et  exist.  It  probably  is 
this  bird,  however,  or  the  one  which  we  name  31.  pehelni  (see 
p.  494),  for  it  certainly  is  not  the  M,  concentricus  of  Pelzeln,  as 
we  fully  demonstrate  under  the  head  of  that  species. 

The  Falco  U'ucauchen  of  Temminck  cannot  be  identified  with 
certainty  from  his  figure  or  description.  The  latter  conies  near 
the  young  of  the  rufous  phase  of  the  present  species,  while  the 
specimens  of  the  latter  have  usually  been  labelled  with  that  name. 
As  we  recollect  them,^  the  specimens  in  the  museum  of  the  Phila- 
delphia Academy,  which  were  called  J/,  leucauchen^^  ajjree  exactly 
with  a  s|)ecimen  now  before  us,  belonging  to  Mr.  Salvin's  collec- 
tion, and  which  we  regard  as  unquestionably  the  young  of  the 
plumbeous  phase  of  3/.  ruJicoUis^  called  by  Sclater  and  Salvin 
M.  leucauchen.  But  notwithstanding  all  these  circumstances, 
which  together  favor  the  probability  of  the  correctness  of  the 
identification,  there  are  several  points  in  Temminck^s  plate  which 
cannot  be  reconciled  to  the  young  of  the  species  under  considera- 
tion, although  it  is  fair  to  presume  that  these  discrepancies  may 
have  resulted  through  a  faulty  representation  of  the  tyi>e  si>ecimen. 
Upon  examining  this  figure  it  will  be  noticed  that  the  first  char- 
acter which  attracts  attention  is  the  stripe  of  white  spots  over  the 
eye,  on  each  side  of  the  crown,  and  down  each  side  of  the  nape. 
These  markings  we  cannot  find  in  an^'  specimens  of  ruficollis ; 
while  the  latter  have  a  distinct  nuchal  collar  of  white  spots,  not 
represented  in  the  plate.  The  crown  in  this  figure  is  colored  rusty 
brown,  like  the  back,  whereas  in  ruficollis  it  is  either  plumbeous 
or,  as  is  very  rarely  the  case,  blackish.  The  plate  fails  to  show, 
too,  the  well-defined  half-crescent  behind  the  brownish  ear-coverts, 

1  Unfortunately  we  have  now  no  opportunity  of^  com  pari  n;;  them. 
*  See  Proceedinjjs  of  the  Boston  Society  of  Natural  History,  XVI,  May, 
1873,  pp.  So,  40. 
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wliicb  is  BO  marked  a  feature  in  tbc  young  of  M.  ruficollit.  While 
"Ics  plumes  blanches  qui  composent  ccttc  bland  cervicule  sont 
terminiee  de  noir  ;  le  sommct  de  I&  tSte  el  de  I'ocdpul  aonl  noin ; 
Ic  dos,  Ic  croupion  et  Ics  ailes  d'un  brun  sombre,  e(  les  remigei 
rayiea  de  noirdlre" — is  a  descriptiou  nbich  will  scarcely  apply  to 
any  specimens  we  bave  seen.  The  bird  is  unmistakably  a  Micrat- 
tur,  but  that  it  is  undoubtedly  this  apeoiea  we  are  by  no  meaDs 
convinced. 

The  following  specimens,  in  the  collection  of  Mr.  Osbert  Salvia, 
have  been  examined  and  measured  : — 


Adults. 

Pluatbwtu  pkau. 
Bahia 

.   1  6..W 
.      0.80 

7.S0 

1 

.55  1  3.40 
.60     9.40 

LIS 
MS 

Bafous  pjM$t. 

Bahin 

Rio  Janeiro. 

1  0.80 

.        .    [  7.10 

G.60 

7.30 
7.80 
7.80 

.S.1 
.02 
.55 

3.45 
2.45 
S.40 

1.18 

1:!? 
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transverse  bars  of  dark  plumbeous  or  slate ;  these  bars  widest  on 
the  breast,  but  even  here  narrower  than  the  white ;  on  the  flanks 
and  crissum  they  are  paler,  very  narrow,  and  distant.  Wing, 
6.50  ;  tail,  6.30 ;  culmen,  .60  ;  tarsus,  2.30 ;  middle  toe,  1.20. 

Bemarks, — This  species  most  closely  resembles  M.  guerilla  in 
its  plumbeous  phase,  to  which  it  is  so  very  similar  that  we  had 
referred  it  to  that  species,  not  making  much,  at  the  first  com- 
parison, of  the  smaller  number  of  tail-bands.  But  after  measuring 
careAilly  all  the  specimens  of  M.  guerilla^  and  finding  that  the 
minimum  length  of  tail  in  that  form  is  6.90  inches,  ranging  thence 
to  7.50,  and  always  greater  than  the  length  of  the  wing,  we  were 
quite  surprised  to  find  the  tail  of  this  specimen  to  be  only  6.30 
in  length,  or  decidedly  shorter  than  the  wing,  which,  as  were  also 
the  other  parts,  was  about  as  in  the  average  of  M.  guerilla.  In 
abbreviated  tail  it  is  like  If.  concentricus^  and  it  appears  that  Mr. 
Salvin  had  referred  it  to  that  species,  since  the  label  bore  in  his 
handwriting  the  name  ^^  M.  gilvicollia^^^  as  did  also  a  true  M.  con- 
centricus  in  the  collection ;  but  it  diflTers  very  essentially  in  the 
relative  length  of  the  lateral  toes,  the  outer  one  being  decidedly 
longer  than  the  inner,  instead  of  barel}'  equal  to  it,  or  appreciably 
shorter;  while  the  barred  crissum  and  under  wing-coverts  dis- 
tinguish it  at  a  glance  from  that  species. 

This  may  possibly  be  the  M.gilvicollis  of  Pelzeln*  {loc.  ciY.),  but 
the  latter  is  very  much  more  likely  to  be  the  plumbeous  phase  of 
If.  ruficollia^  called  by  Sclater  and  Salvin  M,  leucauchen^  and  by 

1  '*  M.  pileo,  capitis  et  colli  lateribus,  nucha,  dorso,  aropygio  alisque 
supra  cinereaceis,  remigibus  bmnneia,  parte  basali  pogoniorum  internoruni 
albo  transversim  striatis,  alarum  tectricibus  inferioribus  albis,  brunneo 
transverse  fasciolatis,  gula  albescente  grisea,  jugulo,  pcctorc  et  abdomine 
albis,  dense  brunneo  transverse  fasciolatis  (fa.sciis  G-8  in  singula  pluma), 
abdomine  imo,  corporis  lateribus,  tibiarum  plumis  et  caudae  tectricibus  in- 
ferioribus ejusdem  colons  fasciis  rarioribus,  angustioribus,  caudie  rectricibus 
nigrescente-brunneis  apicibus  albis,  fasciis  transversis  albis  angustis  tribus 
lequidistantibus,  rostro  corneo  basi  flavo,  pedibus  flavis.  Longit.  13^14", 
al«  6,  9-10'",  caudie  6J-7",  rostri  a  rictu  9-11'",  tarsus  2",  3-4'". 

Avis  juTenis  diflfertis  notaeo  obscure  brunneo,  uropygii  plumis  punctis 
albis  notatis,  genis  brunneo  et  ockraceo  variegatis,  fascia  transversa  alba 
ntriquc  infra  genas  versus  nucham  ducta  cum  nuchfc  plumis  albo-maculatis 
collare  interruptum  formantibus,  gula  alba,  gastneo  pallidc  ochraceo  fasciis 
bmoneis  multo  rarioribus  et  angustioribus,  caudce  fasciis  tribus  interruptis 
et  passim  obsoletis. 
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Sliarpe  the  "  adult  male"  of  31.  ruficoUi».  We  quote  Pelzeln'R 
remarks  as  given  in  the  "  Ornithology  of  the  Novara,"  pages  10 
and  11. 

"  SIicra»Utr  gilvicollis  eleht  J/,  concentricua  sehr  nahe,  alwr 
seine  Fliigel  sind  kiirzcr,  dcr  Scliwanz  ist  zcimlich  beileutend 
langer.  Die  Fnrbe  dcs  alten  Vogcls  ist  licliter,  melir  aschgrau,  die 
Biiiden  der  IJiiterscite  Bind  schmiiler  uud  dicliter  gestellt  und 
erstrecken  sich  auch  Uber  die  Unlerschirnnzdeckec  ;  der  Sehiranz 
zeigt  an  den  Indivicliien  jedes  Alters  und  Gesciilechtes  ausser 
(lem  Endsaiioie  drci  niesse  Dinden,  wek-lie  am  Jungcn  Vogcl  nad 
an  dein  aiis  Cayenne  schtnal,  unlerbrochen  und  hie  und  da  rer- 
losclien,  an  dem  alten  Manuchen  und  dem  Weibchen  von  Borlm 
breiler  und  sehr  hervortrclcnd  sind.  Die  dunkeln  Querstreifen 
verschwinden  an  den  bciden  V^cln  in  Uliergangakleide  am 
Unterbauch,  den  Seiten,  den  Untersuhwanzdecken  untl  Tibien- 
federn  giinzlii'h  oder  sind  ntir  schwaijh  iingedeutet.  Bei  alien 
Exemplarcn.  ausser  dem  von  Cayenne,  zicgcn  die  Innenfahnen  dcr 
Scbwungfedern,  ausser  den  weissen  Qucrbinden  gegen  die  Basis 
zu,  bis  nnlie  gegcn  die  Spitze  bin  ahnliohe  oberhalb  liclitbrauQe, 
unterhalb  wcisse,  woven  bei  Jf.  concentricux  nur  an  einem  oder 
dem  audereii  Excmplarc  scbwachc  Andcntungen  zu  seheu  sind. 
Am  alten  Manndieu  von  31.  gilcicollii  utihcrn  sich  die  Torderen 
Sdiuppcn  der  Tarsen  sehr  der  Schilderform." 

7.  3IICKASTCR  coscEsTnicos. 
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Sp.  Char.  Wing,  7.10-7.T5;  tail,6.30-T.OO;  culmen,.60  ;  tarsus, 
2.25-2.45;  middle  toe,  1.00-1.08.  Adult:  Above  uniform  plum- 
beous; tail,  blackish-dusk}',  narrowly  tipped  with  white,  and 
crossed  3-4  narrow  bars,  or  lines,  of  the  same.  Beneath  white, 
the  throat  sometimes  faintly  tinged  with  ashy,  the  breast  and  sides 
with  narrow  transverse  bars  of  dusk}',  anal  region^  crissum,  and 
lining  of  the  wing^  always  immaculate. 

Bemarks. — This  very  distinct  species  may  be  immediately  dis- 
tingaished  by  the  peculiar  proportions  of  the  lateral  toes,  and  by 
having  the  tail  shorter  than  the  wing  ;  while  in  its  adult  dress  it 
is  unique  in  the  white  thoat  and  unbarred  crissum  and  anal  region, 
as  well  as  by  the  yellowish  instead  of  dusky  color  of  the  bill, 
though  we  are  not  sure  of  the  constancy  of  the  latter  feature. 

The  shade  of  plumbeous  of  the  u])|)er  parts  generally  inclines 
to  brownish  posteriorly,  and  becomes  more  bluish  toward  the 
head,  esi>ecially  on  the  neck  ;  the  feathers  of  the  lower  half  of  the 
rump  are  white,  tipped  with  plumbeous. 

A  specimen  from  Caj'enne,  in  Mr.  Salvin-s  collection,  has  not 
only  the  parts  described,  but  also  the  abdomen,  flanks,  and  tibite, 
unbarred ;  the  crown  is  decidedly  darker  than  the  back,  and  the 
neck  has  a  very  perceptible  bluish  cast.  Other  peculiar  features 
mark  this  as  a  young  bird  in  transition  plumage. 

The  proper  name  for  this  species  is  involved  in  considerable 
uncertainty  from  the  difficulty  of  ascertaining  just  what  bird  two 
of  the  older  authors — Vieillot  and  Lesson — had  in  view  when  they 
described  their  Sparoius  giloicollia  and  Nisus  concentricus.  Ilerr 
von  Pelzeln  (Orn.  Xov.  p.  10)  identifies  in  the  former  the  bird 
which  we  describe  as  the  plumbeous  phase  of  J/.  ruJicoUis^  while 
the  latter  he  considers  to  l)e  the  bird  now  under  consideration. 
Messrs.  Sclater  and  Salvin,  however,  differ  from  Herr  Pelzeln 
(Proc.  Zool.  Soc,  1859,  p.  368),  and  regard  these  two  names  as 
synonymous,  basing  their  opinion  on  the  fact  that  M.  Puclieran 
had  compared  the  types  of  each,  then  in  the  Paris  Museum,  and 
had  pronounced  them  indentical;  and  gilvicoUis  being  the  ohlerof 
the  two  names,  Messrs.  Sclater  and  Salvin  accordingly  adopted  that 
for  the  present  bird.  AVe  are  not  so  ready,  however,  to  accept  M. 
Pucherau*s  conclusions  as  a  final  settlement  of  the  point,  for  the 
bird  which  Vieillot  describes  as  Sparvius  gilvicoUis  is  certainly 
710/  this  bird,  and  the  error  of  this  indentification  becomes  at  once 
apparent  upon  reading  Yieillot's  description,  which  is  as  follows. 
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tlic  points  of  disagreement  witli  the  cli&racterB  of  the  preuat 
bird  being  italicized : — 

"L'fipervier  a  gorge  cerdrfe.  9.  S.  GilvicolUe.  S.  supra  care- 
leaceiite-griscus  ;  gutd  cinerea ;  corpore  aubtus  fusco  alboque  tnuii- 
verslm  strinto  ;  rostro  /unco  ;  pcdibna  flavis. 

"  D'lin  gris-btuatrc  en  dcsHus ;  gorge  cendrie ;  dessous  dn  corpi 
ray4  en  travcrs  de  brun  ct  de  blanc ;  bee  brun ;  pieds  jaunes. 

"  Get  oiscau,  que  nous  avons  va  an  muBdum  d'liistoire  naturelle, 
en  dont  nous  ne  connoissoits  pas  le  pays  natal,  est  d'un  gris-blen- 
atre  sur  toutes  les  parties  sapcrieiires;  cendrie  lur  la  gorge; 
roy«!  en  travera  de  brun  et  dc  blanc  sur  le  devant  du  cou  el  aurla 
parlien  ponlerieures  ;  on  remarque  sur  le  dessous  des  pcnncs  cm- 
dales,  quarre  ligncs  blanches,  dtroitea  er  traDavcreales ;  le  que  est 
d'une  longueur  moyenne." 

It  will  be  sceu  from  tlie  above  tlint  Sparviua  giloicolliii,  Vieillot, 
bad  a  gray  throat,  a  dusky  bill,  and  posterior  lower  parts  barred, 
BO  that  it  is  impossible  to  indentify  it  with  this  bird,  wliosc  diag- 
nostic features  consist  in  a.  white  throat,  and  immaculate  white 
posterior  lower  parts. 

Whether  Ninus  concentricus  of  Lesson  is  this  spcciea  can  only 
be  determined  by  examination  of  the  type  specimen,  if  it  exists. 
Should  it  have  become  lost  or  destroyed,  the  name  ought  to  be 
altogether  ignored,  since  the  briefuess  of  the  deacription  renders 
it  wholly  impossible  to  tell  wliat  species  is  meant;  while  it  is  «1» 
probable  that  two  are  included.    This  description  la  as  follows:— 
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Micrasiur  concentricua  of  Pclzcln ;  bat  whether  that  gentleman 
18  right  in  his  identification  of  Lesson'8  description,  we  are  not 
able  to  decide ;  but,  for  the  benefit  of  those  who  may  have  an 
opportunity  to  examine  Lesson's  tj'pe,  we  will  say,  that,  should 
it  have  the  outer  toe  not  perceptibly  longer  than  the  inner,*  the 
conclusion  is  correct,  for  the  bird  now  under  consideration  differs 
essentially  from  every  other  one  of  the  genus  in  this  remarkable 
respect.  Should  there  be  no  way  of  deciding  this  point  by  exami- 
nation of  Lesson's  type,  the  species  might  be  called  M.  concent ri- 
cuSj  Pelzsln,  which  name  we  feel  justified,  under  the  circum- 
stances, in  adopting.  Pelzeln's  description  of  this  species  is  as 
follows : — 

^  M.  pileo,  capitis  et  colli  lateribus,  nucha,  dorso  et  uropygio 
Bchistaceis,  alls  supra  concoloribus  sed  magis  brunnesccntibus, 
remigibus  brunneis  parte  basali  pogoniorum  internorum  albo 
transverse  fasciolatis,  guU  grisco-alba,  jugulo,  pectore  et  abdo- 
mine  albis  brunnes  transverse  fasciolatis  (faciis  5-7  in  singula 
pluma),  abdomine  imo,  corporis  lateribus  et  tibiarum  plumis 
ejusdem  colons  fasciis  rarioribus  angustioribus,  belricibus  caudal 
inferioribus  albis  baud  fasciatus,  caudse rectricibus  nigres  centibus 
apicibus  albis  fasciis  transversis  angustis  albis  duabus,  una 
versus  basin  altera  medium  collocata,  vel  (solummodo  in  indi- 
viduis  nonnullis  adultis)  fascia  unica  post  medium  sita,  rostro 
comeo  interdum  basi,  interdum  apice  flavo,  pedibus  flavis. 
Longit  13j  usque  14",  alte  6J-1",  caudae  6^,  rostri  a  rictu  10- 
12"%  tars.  2"  3-4"'. 

^  Avis  junior  differtis  fascia  transversa  albo  brevi  utrinquc  infra 
genas  versus  nucham  ducta,  pectore  et  abdomine  ochraceo-lavatis 
fasciis  brunneis  multo  rarioribus  et  angustioribus,  abdomine  iufe- 
riore,  corporis  lateribus  et  tibiarum  plumis  fasciis  uuUis."  [Orn. 
Nov.  1866,  9.] 

There  is  but  one  feature  in  Pelzeln's  description  of  his  3f.  con- 
centricus  which  does  not  accord  with  our  concentriciis^  and  that 
is  the  number  of  bands  on  the  tail,  which  are  stated  to  be  from 
one  to  two,  besides  the  terminal  one,  whereas  in  the  specimens  of 
our  bird  which  we  have  seen,  amounting  in  all  to  eight  examples, 
the  numl>er  varies  from  three  to  four  I  Should  it  be  possible  that 
there  are  two  species  with  immaculate  white  lower  tail-coverts,  it 

1  The  elaw  is  not  included ;  see  figs.  8  and  9,  pp.  481,  482. 
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should  l)c  liorne  iu  mind  tlint  our  bird  bas  the  inner  toe  (exi-lugive 
of  tlic  claw)  cluiigintcd  to  ttej'ond  the  tbird  Joint  of  tbf  middle  toe, 
insteitd  of  fullinjf  cousidcnibly  abort  of  it,  as  in  .V.  guerilla,  it. 
ru/icollii^,  and  il/.  zoHocercMH,  as  well  »s  the  two  larger  specie*, 
irhile  the  outer  toe  extends  no  ftirtber,  if  as  far,  as  tbc  inner  one. 
(Set  flg.  II,  p.  482.) 

It  is  quite  likely,  however,  that  a  large  number  of  tail-bands  ii 
characteristic  of  younger,  and  fewer  bands  distinctive  of  older 
birds,  there  probably  being,  an  in  31.  mirandollii,  but  little  differ- 
ence )>etwoen  the  plumage  of  the  old  nndj'oung.  A  circumstance 
in  favor  of  this  supposition  is  that  a  specimen  in  Mr.  Salvin'a 
collection  having  four  bands  on  the  tail,  besides  the  terminal  ont, 
shows  several  strong  signs  of  immaturity,  the  bill  being  yellow, 
the  feathers  of  the  under  parts,  particularly  the  flanks  and  crissum, 
having  a  fluffy  downy  texture,  while  those  of  the  sides  havei 
strong  ochraceous  tinge.  In  addition  to  these  suggestive  pecu- 
liarities, a  single  feather  on  the  breast,  of  the  new  molt,  has  wider 
and  more  numerous  bars  than  the  others,  they  niimljering  i  besides 
the  bnsal  gray,  while  on  the  others  there  are  but  5. 

IMzi'ln  descrilies  the  young  (first  pIumAge)  as  ditTering  in 
having  a  short  transverse  bar  of  white  behind  the  cheeks  anil 
extending  towanis  the  nai)e,  the  breast  and  abdomen  waslied 
with  ochraceous  and  f'ascinted  with  distant  and  narrow  bars  of 
brown,  the  lower  part  of  the  abdomen,  the  tilling,  and  the  sides 
of  the  )x>dy  without  bars.     The  first  feature  ia  plainly  visible  in 
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^^  Among  the  great  variet3'  of  hawks  to  be  met  with  in  a  single 
day*s  excursion  in  the  locality  of  Mazatlan,  none  are  so  easily 
recognized  as  this  i)eculiar  and  interesting  species.  I  have  only 
found  it  in  the  heavy  forests,  or  the  immediate  vicinity  of  a 
thickly  wooded  country,  where  its  slender  form  and  lengthened 
tail  attract  our  attention  as  it  swifll}-  glides  through  the  tangled 
woods,  with  that  remarkable  ease  which  we  have  often  noticed  in 
the  sharp-shinned  hawk  (A.  fuscus).  It  appears  to  be  strictly 
arboreal  in  its  habits,  and  possessed  of  wonderful  activity,  cither 
in  springing  from  branch  to  branch  without  opening  its  wings,  or 
rapidly  darting  through  the  intricacies  of  the  brush  with  appa- 
rently but  little  difficulty.  I  have  seldom  seen  one  of  these  hawks 
in  an  open  country,  and  have  never  seen  one  flying  higher  than 
the  tree  tops,  where  they  are  met  with.  Its  wings  are  rather 
short,  and  its  flight  is  performed  by  rapidly  repeated  strokes, 
onl3*  for  a  short  distance  at  a  time.  It  preys  upon  various  species 
of  wood  binls,  which  it  captures  by  darting  upon  them  on  the 
g^und  or  in  the  bushes;  but  the  Chaehalnca  [^Ortalidn  tcacfleri'] 
is  its  favorite  game;  this  is  a  gallinacious  bird,  or  wild  chicken, 
about  the  size  of,  or  lighter  than  the  common  hen,  and  is  entirely 
arboreal,  seldom  running  upon  the  ground,  but  is  able  b}'  its 
peculiarly  formed  feet  to  cling  to,  or  spring  rapidly  through,  the 
thickest  branches  with  great  agility ;  but  this  hawk  follows  it 
with  equal  facility,  until  an  opportunity  offers  to  strike  its  prey, 
then  both  come  to  the  ground  together,  the  hawk  being  the  lighter 
bird.  I  witnessed  a  scene  of  this  kind  that  took  place  when  I 
was  endeavoring  to  get  a  shot  at  a  Chachalaca,  as  it  was  jumping 
about  the  very  thick  branches  of  an  acacia,  overgrown  with  lianes; 
it  appeared  to  be  in  great  distress,  uttering  its  harsh  notes  of 
alarm,  and  spreading  its  fan-shaped  tail;  suddenly  I  saw  one  of 
these  hawks  pounce  upon  it,  when  with  harsh  screams  of  terror 
and  pain  the  Chachalaca  dragged  his  captive  to  the  ground,  where 
they  struggled  for  a  few  moments,  but  the  unfortunate  bird  was 
soon  overcome.  The  struggling  and  screams  of  the  Chachalaca 
created  a  great  commotion  among  the  denizens  of  the  woods  ;  far 
and  near  were  heard  the  harsh  cries  of  other  members  of  its 
family,  and  the  Urraca  Magpie  [^Calociita  vollifi']  with  streaming 
tail  and  ludicrous  gesticulations,  as  well  as  the  Blue-back  Jay 
[Cyanocitta  beecheyi]^  and  other  birds  in  the  neighborhood, 
gathered  around  to  witness  the  scene  of  rapine;  suddenl}-  ap- 
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peared  in  the  midst  of  this  cltimor  a  larger  hawk  (Buleo  AamVi 
Aud.)i  which  rushed  at  once  upon  the  captor  of  the  Chachnlacit 
unable  to  withstand  so  heavy  n  charge,  he  was  compelled  to  git 
up  his  honesti}'  cnptiired  prey  to  a  superior  force,  thus  provin 
the  old  ftdnge  that  'niiglit  is  right.'  The  aleiidcr  but  compai 
figure  of  our  present  subject  was  notv  seen  perched  upon  aueigt 
boring  bough,  scrutinizing  with  a  vicious  eye  the  more  powerfi 
but  less  active  bird  of  prey,  as  lie  vainly  attempted  to  bear  off  tl 
lifeless  form  of  tlic  Cbachidaca;  but  there  was  one  yet  mightii 
than  lie:  I  observed  it  for  a  few  moments,  then  shot  it,  aa  also  ll 
long  tailed  Hawk,  thus  securing  all  tlirce. 

"  They  build  their  nest  of  dry  twigs  and  moss,  which  is  plaei 
in  a  very  tall  tree;  therefore,  I  regret  that  I  am  unable  to  deaoril 
the  eggs." 

Dr.  Samuel  Cabot  in  the  Boston  Journal  of  Xatiir.il  Histor 
Vol.  IV.  pp.  4G2-4G4,  dGscril>eB  this  bird  under  the  name  of  Fal 
perconlator,  or  Calling  Falcon,  from  its  loud  calling  note,  said  I 
be  lonitcr  aud  more  frequently  uttered  just  before  a  storm.'  It 
also  described  as  having  the  boldness  and  dash  of  n  falcon  or  tn 
hawk  (  A'isHc),  one  of  them  having  Bwoopcd  at  a  boat-bill  which  1 
killed  while  flying  across  a  stream,  while  another  was  observed  I 
chase  a  dove  while  on  the  wing. 

'  Dr.  CnbotanyB  the  Indians  believe  Ihal  this  is  "Itecausc  its  bonei  ache. 
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The  following  reports  were  read  and  referred  to  tbe  Publication 
Committee : — 

REPORT  OF  RECORDING  SECRETARY. 

The  Recording  Secretary  respectfully  reports  that  during  the 
year  ending  November  30th,  1875,  forty-two  members  and  eleven 
correspondents  have  been  elected. 

Four  members  have  resigned. 

The  following  members  have  died :  Rev.  Henry  S.  Spackman, 
Dr.  G.  W.  Norris,  Dr.  A.  A.  Henderson,  U.  S.  N.,  Dr.  R.  Bannan, 
U.  S.  N.,  and  William  E.Whitman.  The  deaths  of  Sir  Charles 
Lyell  and  John  Edward  Gray,  correspondents,  were  also  an- 
nounced. 

Twent3'-seven  papers  have  been  presented  for  publication  as 
follows:  Edw.  D.  Cope,  five;  R.  Ridgway,  three;  Elliot  Coues, 
three ;  Thos.  G.  Gentrj-,  three ;  W.  G.  Binney,  two ;  H.  R.  Morri- 
son, two ;  T.  A.  Conrad,  Dr.  Jas.  Lewis,  E.  L.  Berthoud,  Aug.  R. 
Grotc,  J.  A.  Ogden,  H.  C.  Chapman,  R.  E.  C.  Stearns,  B.  F.  Lau- 
teubach,  and  O.  A.  L.  Morch  of  Copenhagen,  each  one.  Twcnt}'- 
one  of  these  were  ordered  to  be  published  in  the  Proceedings, 
four  in  the  Journal,  one  was  withdrawn  at  tlie  request  of  the 
author,  and  one  remains  yet  to  be  reported  upon. 

In  addition  to  the  above  contributions  to  the  Proceedings  and 
JouniaU  the  verbal  communications  made  at  the  several  meet- 
ings and  published  in  the  Proceedings  without  being  formally 
referred  to  committees,  have  been  unusuall}*  numerous  and  im- 
portant. Those  by  Dr.  Lcidy  upon  the  results  of  his  recent 
microscopical  investigations,  by  Prof.  Cope  upon  the  Pahuonto- 
log}'  of  the  west  and  kindred  subjects,  and  by  Mr.  Thos.  Median 
u|K)n  vegetable  physiology  deserve  special  mention.  Interesting 
verbal  communications  have  also  been  made  by  Prof.  Frazer,  Dr. 
Chapman,  Prof.  B.  Waterhouse  Hawkins,  C.  Newlin  Peircc,  Chas. 
A.  Young,  W^m.  M.  Gabb,  Geo.  Koenig,  and  Jos.  W^illcox. 

During  the  year  the  concluding  thirty  pages  of  the  Proceedings 
for  1874  and  427  pages  of  the  current  volume  have  been  published, 
the  latter  being  illustrated  by  twenty-four  lithographic  plates  and 
ninet}'  wood-cuts.     187  pages  of  the  Journal  have  also  been  issued 
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before  the  completion  of  the  illustrative  plates  as  advance  cc 
of  Prof.  Cope's  paper  on  the  Batrachia  and  Rcptilia  of  C 
Rica. 

Abstracts  of  such  parts  of  the  proceedings  of  the  Acadein 
might  be  of  popular  interest  have  been  published  from  tim 
time  in  the  dail}'  papers,  with  the  effect,  it  is  believed,  of  increa 
the  interest  of  the  community  at  large  in  the  welfare  of  the  soc 
as  well  as  causing  a  more  numerous  attendance  of  members  a1 
meetings. 

Art  II.  Chap.  II.  of  the  Bj'-laws  was  amended  by  striking 
the  last  sentence  and  substituting  the  following  words:  '^  Per 
under  sixteen  3'ears  of  age  may  be  elected  members  prov 
their  nominations  be  first  approved  by  the  Council.  Mem 
under  the  legal  age  of  twenty-one  years  are  not  entitled  to 
at  an}'  meeting  of  the  Academy  nor  to  serve  on  committees." 

On  August  31,  a  resolution  was  adopted  requesting  the  Coi 
to  examine  the  By-laws  and  report  such  changes  as  maj 
necessar}'"  for  the  better  government  of  the  Academy. 

The  important  events  in  the  history  of  the  Academy  da 
the  past  year  have  been  the  reception  of  the  I.  V.  Williamson 
brar}'  Fund  more  particularly  refer re<l  to  in  the  Librarian's  Rej 
the  sale  of  the  premises  at  present  occupied  by  the  society, 
removal  of  the  collections  to  the  new  building  at  the  S.  W.  co 
of  Nineteenth  and  Race  Streets,  and  the  junction  of  the  Amer 
Entomolocjical  Societv  with  the  Acadcniv  as  a  section  thereol 

On    Februar}'  23,  a  resolution  .was   adopted  referring  to 
Finance  Committee  for  consideration,  a  proposition  to  subsc 
the  sum  of  $50,000  to  the  building  fund  of  the  Academy. 
March  30,  a  report  was  received  from  the  committee  rccomm< 
ing  the  appropriation  of  the  sum  named   upon  certain  conditl 
and  a  resolution  was  adopted  authorizing  the  Treasurer  to  m 
the  subscription  when  a  further  sum  of  $30,000  had  been  obtaii 
A  resolution  was  also  adopted  authorizing  a  committee  appoii 
at  a  provious  meeting  to   avScortriin   the   value  of  the  promise 
Broad  and   Sansoni   Streets,  to  neirotiate   the  sale   of  the   .sa 
On    Novem)>er  IT.,  this  eoniniittee  reporto«l  that  the  pro[>erty 
been  sold  for  SOU, 000  to  be  paid  in  cash  and  securities,  amount 
together   it  was  believed  in  net    value   to   $5^5, .lUO,  and   on 
vemher  23,  the  President  and  llecordinir  Secretary  were  auti 
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ized  and  directed  to  transfer  tlie  property  according  to  legal  form 
to  the  purchaser,  Moro  Phillips,  Esq. 

At  the  meeting  held  May  11,  a  letter  was  received  from  the 
American  Entomological  Society  inquiring  on  what  terms  that 
Societ}*^  might  be  allowed  to  occupy  the  apartments  to  be  devoted 
to  Entomological  purposes  in  the  new  building.  A  committee 
was  appointed  to  consider  the  subject  in  conjunction  with  a  simi- 
lar committee  from  the  Ameri^^an  Entomological  Society.  At  the 
next  meeting  of  the  Academy  a  report  was  received  and  adopted 
embracing  a  plan  of  union  by  which  it  was  proposed  that  the  Ameri- 
can Entomological  Society  should  become  a  Section  of  the  Aca- 
demy. On  Oct.  19,  the  Committee  presented  a  plan  of  union 
drawn  up  in  legal  form,  which  was  referred  to  the  Council  for 
consideration.  Certain  amendments  proposed  b}*  the  latter  body 
having  been  accepted  by  the  American  Entomological  Society,  on 
Xov.  9,  the  officers  of  the  Academy  were  directed  to  ratify  the 
Articles  of  Agreement.  Properly  certified  copies  of  these  Articles 
have  been  accordingly  deposited  in  the  archives  of  both  societies. 

On  November  2,  the  new  building  having  been  so  far  completed 
as  to  be  ready  for  the  reception  of  the  collections  of  the  Academy, 
the  President  announced  that  tlie  process  of  moving  had  been 
commenced  on  that  da  v. 

All  of  which  is  respectfully  submitted. 

Edward  J.  Nolan, 

Recording  Secretary. 


REPORT  OF  LIBRARIAN. 

There  were  1940  additions  made  to  the  library  from  January  1 
to  November  30,  1875;  being  an  excess  of  280  for  the  eleven 
months  named  over  the  number  received  during  the  twelve  months 
of  the  prece<ling  year. 

Of  these  5G5  were  volumes,  1368  pamphlets  and  parts  of 
periodicals,  and  7  maps,  charts,  etc.;  1534  were  octavos,  300 
quartos,  76  folios,  and  9  maps. 


33 


•  ■ 


506  PROCEEDINGS   OF  THE   ACADEMY   OF 

Thc}'^  were  derived  from  the  following  sources: — 


Societies 525    Geological  Survey  of  India  .     . 

'  ^  Editors 335  !  War  Department    .... 

'  {  I.  V.  Williamson  Fund    .     .     .  269   Jos.  »ariiett 

Rathmell  Wilson 170  ■  (ieolopical  Survey  of  Pcona.     . 

Authors 137  '  Geological  Survey,  Ohio  .     .     . 

O.F.Parker 113  I  Publishers .    .    ! 

Wilson  Fund fc<7   Jos.  Jeanes 

Department  of  the  Interior   .     .      25  i  Rev.  Jas.  Saul 

Howard  Potts 21    Louis  Wagner 

Isaac  I-ea 13  '  Jos.  Willcox 

Engineer  Department,  U.  8.  A.      11    P^dw.  D.  Cope 

Henry  Wheatland 0  '  (Jeo.  W.  Trvon.  Jr 

S.  S.  Haldeman 7  |  Minister  of  i*ublic  Works,  Frai 

Thos.  Meehan 7    Treasury  Department  .     .     .     , 

Rejronts  of  Univcrsitv,  Xew  York    6  '  Citv  of  Phila 

Government  of  India   ....        G 


In  addition  to  the  above,  174  were  paid  for  from  the  ge; 
funds  of  the  Academy. 

The  additions  to  the  librarj''  were  distributed  to  the  se 
departments  as  follows  : — 


Journals 1364  Phvsical  Science     .     . 

Geoh)gy 138  Education 

General  Natural  History.     .     .  }^4  Vovasres  and  Travels  . 

Conchology H4  Rihliography.     .     .     . 

Ornithology 47  Mammalogy  .     .     .     . 

Botany 44  Ichthyology  .     .     .     . 

Entomulogy 34  Herpet(»logy  .     .     .     . 

Anatomy  and  Physiology     .     .  2s  Diography 

Mineralogy 2.s  ('luMnistry 

Helmintholofrv 12  Politics 


224  volumes  have  been  bound  during  the  year,  and  51  are 
in  the  hands  of  the  binder.  For  the  expenses  of  binding  as 
as  for  the  amounts  paid  for  the  books  from  the  several  fi 
you  are  respectfully  referred  to  the  report  of  the  Treasun 
the  Academy. 

The  card  catalogues  of  the  works  on  Geolog}',  Mammal 
and  Ornithology,  amounting  in  the  aggregate  to  2753  titles 
elusive  of  cross  rercri'uces.  havir  ])eon  conii)lctrd  and  the  sv; 
of  minibering  extended  lo  llio>e  doparlint'iits.  Tlii>.  work 
been  sonuMvliat  retardecl  diirinu^  the  past  innntli  bv  the  tear 
it  would  be  imj)0.ssil»le  to  })rt'servt'  exactly  the  same  arranuroi 
of  the  bonks  on  the  slu?lvos  oi'  the  library  in  the  nrw  bull* 
Any  (li^turbanee  of  the  order  in  which  the  nuiubcred  yolunie; 
at  present    placed   will,  v\'  course,  render  necosary  .>onic  revi 
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of  the  catalogue,  and  it  has  been  thought  well  to  avoid  this  as  far 
as  possible.  The  numbering  and  card  register  will  be  extended  to 
the  remaining  sections  of  the  librar}'  as  rapidl}'  as  possible  after 
the  rearrangement  of  the  books  in  the  cases  provided  in  the  new 
building  has  been  perfected. 

At  the  meeting  of  the  Academy  held  February  16,  The 
Treasurer  announced  the  munificent  donation  by  Isaiah  Y.  Wil- 
liamson, Esq.,  to  the  Academy  of  ground  rents  to  the  amount  of 
$35,000.00  as  a  permanent  fund  for  the  use  of  the  librar}-.  It  is 
confidently  hoped  that  the  interest  on  this  sura,  together  with 
the  portion  of  the  interest  derived  from  the  legac}'  of  the  late  Dr. 
Thos.  B.  Wilson  devoted  to  the  same  use,  and  amounting  together 
to  $1800.00  per  annum,  will  be  sufiilcient,  not  only  to  keep  the 
librarj'  supplied  with  the  current  scientific  literature,  but  also  to 
enable  the  Library  Committee  to  secure  from  time  to  time  the 
many  very  desirable  books  of  an  earlier  date  which  are  still  want- 
ing in  most  of  the  departments.  It  will  be  perceived  that  209 
additions  to  the  library  have  been  already  derived  from  the  I.  V. 
Williamson  Fund.  The  most  notable  of  these  additions  is  a 
complete  set  of  Curtis'  Botanical  Magazine,  which  was  long  most 
earnestly  desired  by  the  societ}-.  It  ma}'  be  well  said  to  consti- 
tute a  comparatively  complete  botanical  librarj'  in  itself. 

A  numl>er  of  answers  to  the  applications  for  deficiencies  sent 
last  year  to  corresponding  societies  have  been  received  since  my 
last  report,  and  in  many  cases  the  volumes  applied  for  have  been 
sent  to  the  Academy.  I  have  great  pleasure  in  acknowledging 
the  obligations  of  the  society  to  Mr.  Wm.  S.  Vaux,  who,  during 
his  recent  visit  to  Europe,  lost  no  opportunity  of  pressing  our 
wants  upon  the  attention  of  the  ofiicers  of  such  societies  as  he 
had  an  opportunity  of  visiting.  We  have  received,  in  conse- 
quence, valuable  contributions  from  the  Academy  of  Sciences  of 
Bologna,  of  Naples,  of  Bruxelles,  and  from  the  Zoological  Societ}-^ 
of  London.  I  have  also  l>een  advised  of  the  earl}'  sending  of  a 
valuable  series  of  volumes  of  the  Comptes  Ren<lus  of  the  French 
Academy,  in  which  the  librar}'  has  been  deficient  since  the  death 
of  our  benefactor  Dr.  Thos.  B.  Wilson,  and  which,  together  with 
parts  of  the  Annales  des  Mines,  and  other  desiderata,  have  been 
secured  directly  through  the  agency  of  Mr.  Vaux. 

The  thanks  of  the  Academy  are  also  s))ecially  due  to  Mr.  Rath- 
mell  Wilson  for  the  lil)eral  donation  of  170  volumes  from  the 
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library  of  liis  lirotUer,  tbc  Intc  Dr.  Tlioa.  B.  VViUon.  Some  o 
these  were  alreaily  in  tlie  poBsesBioii  of  the  Aca<)emy,  bat  the  col 
lection  eontaiiis  inauy  valuable  works  not  before  in  tlie  library 
white  most  of  the  duiilicates  nrc  in  better  condition  than  Ihc  co|iie 
on  our  Bhetvcs. 

All  of  which  is  rcspectnilly  submitted. 

Edwabd  J.  Nolan,  Librarian. 


REPORT  OF  THE  CURATORS  FOR  1875. 
The  Curators,  in  presenting  their  usual  annual  report,  annoum 
the  importaut  fact  that  the  new  buihling,  erected  for  the  Acaden 
at  the  corner  of  19th  and  Race  Sts.,  is  so  far  completed  as  to  I 
ready  for  the  reception  of  its  collections.  Indeed,  the  removal 
the  Museum  from  the  building  we  now  occui>y  wuh  commeuii 
on  the  2d  of  Xoveniber  and  was  completed  the  last  week.  It 
])roposed  shortly  to  commence  the  removal  of  the  Library,  and  ll 
Curators  anticipate  having  our  new  hall  ready  for  the  futu 
meetings  of  the  Ac.idemy  e.irly  in  January  of  the  coming  yei 
The  removal  of  the  Museum  was  carried  oa  with  unexpecti 
rapidity,  but  with  the  necessary  care,  under  the  able  dirccti< 
and  incessant  attention  of  two  of  my  colleagues,  Mr.  Tryon  ac 
Mr.  Parker.  Indeed,  I  feel  that  the  Academy  is  greatly  indebted  1 
these  two  gentlemen  for  the  successful  manner  in  which  they  bai 
iml  out  this  rcBponsiUle  chnrgc.  tind  I  hope  that  we  may  hesti 
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The  alcoholic  specimeDS  generall}'  of  the  Museum  have  been 
looked  over  by  Mr.  Parker. 

The  alcoholic  collection  of  mollusks,  myriapods,  spiders,  etc., 
comprising  about  500  jars,  have  been  arranged  and  labelled  by 
Mr.  Parker. 

All  the  crnstaceans,  amounting  to  upwards  of  1050  species, 
have  been  identified,  neatly  arranged,  labelled  and  catalogued  by 
Mr.  Parker  and  Mr.  Tr3'on. 

The  collection  of  cchinoderms  has  been  properly  arranged  and 
labelled  by  the  same  gentlemen. 

All  the  specimens  received  during  the  year  have  been  deposited 
in  their  proper  places  and  lal)elled. 

The  Botanical  Committee,  Messrs.  Meehan,  Burke,  and  Rcdficld, 
and  Miss  Bodle}'  and  Dr.  Leffman,  have  continued  their  labors  in 
the  arrangement  of  the  Herbarium. 

The  contributions  to  the  Museum  during  the  year  arc  as 
follows : — 

Mammals. — A  Giraffe;  a  Virginia  Deer;  a  Rock  Kangaroo, 
Peirogale  penicillata ;  a  Porcupine,  Hystrix  javamcuts :  a  young 
Lion;  2  Sciurutt;  2  Pavxi  galeata;  Macocus  nemestrinus;  Cerco- 
pithecus  isabspuH;  and  a  Sapajou.  Presented  by  the  Philadelphia 
Zoological  Society. 

A  Japanese  Dog,  from  Dr.  W.  S.  W.  Ruschenberger ;  a  Uowling 
Monkc}',  M\fcete«^  U.  S.  of  Columbia,  from  Wm.  M.  Gabb ;  a  Mary- 
land Marmot,  from  Dr.  Harrison  Allen  ;  and  a  small  mammal  from 
Fung  Chow,  China,  from  Wm.  M.  Capp.  Eleven  human  skulls 
were  presented  bj'  Dr.  William  H.  Jones,  U.  S.  X. 

Birds. — Crax  cnrunculafa^  S.  America;  Red-breasted  Pigeon, 
Phlngnenas  cruenta:  Philippines;  Casarca  variegata^^.  Zealand; 
and  Porphyrio  marlinica.  Presented  by  the  Philadelphia  Zoolo- 
gical Society. 

Fifteen  specimens,  9  species,  of  bird  skins,  mostly  from  Gua}'- 
mas  and  La  Paz,  and  another  collection  of  28  bird  skins,  from  the 
Pacific  coast.     Presented  b}'  Dr.  Wm.  H.  Jones,  U.  S.  N. 

A  Gray  Duck,  Chaulelasmus  streperus^  from  C.  W.  Matthews, 
and  an  Ostrich  egg^  from  S.  C.  McClure. 

Reptiles^  Amphibians^  and  Fishes. — An  Alligator.  Presented  by 
the  Philadelphia  Zoological  Society. 

Two  small  bottles  with  reptiles;  three  additional  species  of 
reptiles,  and  33  specimens  of  19  s|)ecies  of  fishes,  from  the  Pacific 
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coast  of  Mexico,  from  Acapulco  to  Guaymas  aucl  La  Paz.     I 


'   «  sented  b}'  Pr.  Wm.  H.  Jones,  U.  S.  N. 


!  1^'  Five  species  of  reptiles,  Cold  Springs,  X.  York,  and  one  repi 

'y  from  California.     Presented  by  Sarah  P.  Monks. 

'  J"  A  fine  specimen  of  Cerafodu.^  Fomten^  from  Queensland.     I 

sented  by  Dr.  John  Belisario,  of  Sy<lney,  Australia,  through 
McQuillen. 

A  Bottle-headed  Dolphin,  Coj'tjphacna  Suerii\  caught  five  m 
off  the  coast  of  Atlantic  City,  N.  J.,  Sep.  7,  1875.  Presented 
W.  11.  Bucknell. 

An  Angel  Fish,  Squatitia  Dumerili^  from  Lewes,  Delawi 
Presented  by  A.  Purvis. 

Two  species  of  reptiles  and  four  of  fishes,  from  Chester 
Presented  bv  Dr.  II.  Allen. 

Trithiurus  lepturus,  from  the  southeast  coast.  Presented 
John  Krider. 

Spelej'prtf  bilinrata.     Presented  by  Gen.  Pleasanton. 
!  Bolenoma  ohnstediij  Rancocas  Creek,  X.  J.     Presented  by  ( 

;  T.  M.  Bryan. 

'•  Two  snakes  from  Fung  Chow,  China.     Presenteil  by  Wm. 

Capp. 

MollusLti. — Fift3'-one  species  of  marine  shells,  from  the  Atlai 
const  of  Costa  Rica;  three  species,  from  Aspinwall;  throe  sp 
mens  Of^trea  vir(jinica ^Xvoni  Gulf  of  Xicoya;  and  a  Helix  fi 
Genesee  Co.,  X.  Y.     Presented  by  William  M.  Giibb. 

Thirty  species  of  shells,  from  Acapulco,  besides  three  ol 
collections  of  shells  and  bryozoajis,  from  Alaska  and  other  lot 
ties  along  the  Pacific  coast  to  Mexico.  Presented  by  Dr.  V 
n.  Jones,  U.  S.  X. 

Seventeen  species  of  land  shells  from  Australia,  West  Ind 
etc.,  presented  by  Thomas  Bland;  and  also  four  a(Mitio 
species,  in  exchange  from  the  same. 

Three  cuttle  fishes,  from  China.     Presented  by  Wm.  M.  Cap 

Twent  v-ouo  species  of  sliells,  tVoin  Florida.  J*resontrd  ])V 
W.  r'alkins. 

I']iirlite('n  species  of  shells,  iVoia   (.'nlifoniia,  pnsentetl  l>y  Sn 
P.  Monks:  two  species  Ilulimu^  and  two  of  'jyimniiasf''.^^  from 
i\io  Xeij,r<)  aii«l  llie  Amazon,  presented   l»y  Prof.  J.  Orton  :    (i'f 
/'^/.</.< //(V^,'^•/V•/^^•^^*,  tVoni  Miss()uri,  presente'l  by  Mrs.  Marv  V.  Ilari 
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and  a  small  collection  of  shells,  from  Bermuda,  presented  by  Mr. 
Janney. 

Articulates.— ^X  case  containing  a  line  collection,  mainly  of 
lepidoptera,  witb  a  few  neuroptera,  from  the  coast  ranges  at 
Rockingham  Bay,  northeast  coast  of  Queensland,  Australia.  Pre- 
sented by  Dr.  John  Bclisario,  of  Sydney,  N.  S.  Wales,  through  Dr. 
McQuillen. 

Many  specimens  of  species  of  crustaceans,  besides  Carpilius 
macultUus ;  two  species  of  barnacles ;  a  small  collection  of  isopods 
and  insects.  From  various  localities  of  the  Pacific  coast,  and  pre- 
sented by  Dr.  Wm.  H.  Jones,  U.  S.  X. 

A  bottle  of  insects,  from  Ooroniia,  Persia.  Presented  by  a 
missionary.  Rev.  G.  W.  Coan,  through  Mr.  D.  D.  Willard. 

Three  vials  with  insects,  from  Nebraska.  Presented  by  Lieut. 
W.  L.  Capenter,  U.  S.  A. 

Ocypoda  rhomhea :  several  spiders  and  centipeds ;  several  species 
of  ants ;  and  parasites  from  a  monke}',  a  field-mouse,  a  hawk,  and 
a  beetle,  from  Old  IIarl>or,  Costa  Rica.     Presented  by  W.  M.  Gabb. 

Libinia  canaliculata^  Cape  May,  X.  J.,  from  Rev.  R.  B.  Port ; 
an  Astacus,  Chester  Co.,  from  Dr.  H.  Allen ;  Epeira  riparia^ 
Philadelphia,  from  Miss  Withers  ;  a  Mole-cricket,  California,  from 
Miss  Monks;  and  a  wasp's  nest,  lladdonfield,  X.  J.,  from  Miss 
Mary  Kirb}-. 

Radiates  and  Protozoans. — A  collection  of  echinoderms,  holo- 
thurians,  ophiurians,  and  star-fishes ;  an  actinia,  a  coral,  a 
gorgonia,  and  several  species  of  acalephs ;  from  the  Pacific  coast. 
Presented  by  Dr.  W.  H.  Jones,  U.  S.  X. 

Five  siHKiies  of  corals,  one  star-fish,  and  five  species  of  sponges, 
from  Bermuda.     Presented  l)y  Mr.  Janne}'. 

Eleven  8|)ecies  of  corals  and  an  Echianthus  rosaceus^  from 
Florida.     Presented  by  W.  W.  Calkins. 

A  collection  of  British  sponges :  Orantia  compressa^  Tsodicttja 
carians^  L  in/undihuliformis^  Chilina  oculata^  and  Halivhondria 
panicea.     Presented  by  the  Liverpool  Free  Public  Museum. 

Two  species  ophiurans  and  one  other  echinoderm,  from  A  spin- 
wall,  and  a  coral  from  the  coast  of  Costa  Rica.  Presented  by 
Wm.  M.  Gabb. 

A  fine  specimen  of  Heterocentrotus  manimillatus^  from  the 
Pacific.     Presented  by  J.  H.  Red  field. 
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Erechinus  chl'jrolicus,  New  Zealand.  Preseuted  by 
Parker. 

Fossilg. — A  large  collectioi)  of  tertiary  fossils,  of  St.  D( 
comprising  1340  siieciraens  of  moUuaks,  and  86  specimen 
Bpecies  of  corals.     Presented  by  Williani  M.  Gabb. 

Several  collections  of  fossils  from  the  marl  pits  near  Vince 
Pemberton,  Ayrestown,  and  GlasHboro,  New  Jcrseyi  comp 
multitude  of  specimens  of  vertebrie,  and  teeth  of  sharki 
generti  Lamna,  Otodus,  Carcharodon,  Oxyrhina,  and  Gtde 
also  teeth  of  Pristis,  Myliobatis,  and  Kncliodus;  the  si 
Ilistiopliorus  and  Coelorrhyncbns ;  in  addilion,  frugm 
turtle  sheila,  of  Mosasaurus  and  other  saurian  bones, 
plates,  bones  and  teeth  of  crocodiles,  etc.  Specimens 
Belemniles,  Ammonites,  Ostrca,  several  gastropoda,  Spi 
etc.  Presented  by  Col.  T.  M.  Bryan.  Tliere  were  likew 
seated  by  the  same  gentleman,  some  fossil  fislieB,  moUut 
plants,  from  Colorado. 

A  small  collection  of  shark  teeth  and  a  cetacean  ri 
Ashley  R.,  S.  C.     Presented  by  S.  T.  Abert,  throngh  Col. 

A  collection  of  seventy -flve  fossils,  from  the  vicinity  of 
ton,  Scott  Co.,  Md.,  was  presented  by  Dr.  W.  D.  Rntching 

A  collection  of  forty-four  fossils,  froTn  California,  was  pr 
by  Sarali  P.  Monks. 

A  collection  of  teetb  and  vertebra;  of  eliarks,  from  As! 
S.  C,  and  a  collection  of  post-pliocene  fossils,  from  the  i 
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A  collection  of  plants,  from  Guadaloupe  Island,  off  Lower  Cali- 
fornia, was  presented  by  John  H.  Redfield  and  Wm.  M.  Can  by. 

A  collection  of  plants  from  Vera  Cruz,  was  presented  by  Chas. 
Mohr,  of  Mobile,  Ala. ;  another  from  California  and  Nevada,  was 
presented  by  Dr.  J.  W.  Metcalf ;  and  one  of  eleven  species  of  algae, 
of  California,  was  presented  by  Miss  Sarah  P.  Monks. 

Single  botanical  specimens  were  presented  by  Dr.  Robert 
Bridges,  Botanelly  &  Co.,  0.  Schrader,  J.  S.  Lippincott,  and  Dr. 
J.  L.  LeConte. 

Minerals. — A  meteorite,  which  fell  Feb.  12,  1875,  near  Home- 
stead, Iowa,  was  presented  by  C.  W.  Irish,  Iowa  City. 

A  large  and  magnificent  specimen  of  amethyst,  from  Thunder 
Bay,  Lake  Superior.    Presented  by  W.  S.  Bissel. 

Idocrase,  Orange  Co.,  N.  Y. ;  two  arkansites,  Magnet  love, 
Ark.;  martite,  Digby  Neck,  N.  Scotia;  apatite,  Nassau;  pyrite, 
Bannat ;  and  calcite,  Cornwall.     Presented  b^''  C.  S.  Bement. 

A  large  pebble  of  limpid  quartz,  from  Siberia.  Presented  by 
Joseph  Jeanes. 

Melanosiderite,  chesterlite,  jefferisite,  and  halite,  from  Chester 
and  Delaware  Co's.  Presented  bv  W.  W.  Jefferis. 

Native  silver  and  argentite,  argentite,  and  pyrargyrite,  Guana- 
Jaata,  Mexico.     Presented  by  Dr.  A.  B.  Carothers,  Saltillo,  M. 

A  small  collection  of  minerals  from  Fritz^s  Island,  near  Read- 
ing, Pa.,  and  a  specimen  of  samarskite,  from  Mitchell  Co.,  N.  C, 
were  presented  by  Joseph  Willcox. 

Other  minerals  were  presenteil  as  follows : — 

Five  specimens  of  cinnabar,  St.  John^s  Mine,  Solano  Co.,  Cal., 
and  lignite  from  Alaska,  by  Dr.  Wm.  H.  Jones;  malachite,  from 
Australia,  by  Dr.  J.  Belisario ;  stilbite  on  gneiss,  Frankford,  Pa., 
by  John  Ford ;  arkansite  on  qiyirtz,  by  Dr.  Beadle ;  several  iron 
ores  from  York  Co.,  Pa.,  and  Essex  Co.,  N.  Y.,  by  John  M.  Hart- 
man;  fossil  wood,  Cecil  Co.,  Md.,  by  J.  Ryder;  agate  pebbles, 
Texas,  by  Lieut.  A.  C.  Mackley;  lignitd,  Costa  Rica,  by  Wm. 
M.  Gabb;  peat.  New  Jersey,  by  John  Cooper;  bog  ore,  Edg- 
mont,  Del.  Co.,  by  A.  B.  Mitchell ;  limonite  with  impression  of 
recent  snake  skin,  Carroll  Co.,  Ya.,  by  Mr.  Huey  through  Dr. 
James  Darrach;  opalized  wood,  Nebraska, by  Swarthmore  College; 
and  sulphur,  California,  b}'  Miss  Sarah  P.  Monks. 

Miscellaneous, — Tapa  cloth,  Feejee  Is.,  presented  by  Dr.  John 
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Belisnrio ;  and  a  collection  of  bows  and  arrows,  from  one  of 
Pacific  Isles,  presented  by  Dr.  Wm.  11.  Jones,  U.  S.  X. 
*::  Respectfully  submitted  by 

!  *  Joseph  Leidt, 

■<?  Chairman  of  the  Curators 


* 
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REPORT  OF  RECORDER, OF  BIOLOGIOAL  AND 
MICROSCOPICAL  SECTION,  1875. 

In  presenting  to  this  Section  the  annual  Report  of  the  Recorr 
I  am  gratified  to  be  able  to  make  it  a  mere  record  of  sclent 
research  actually  accomplished ;  and  believe  we  have  ample  ca 
for  mutual  felicitation  in  the  fact,  that  no  single  meeting  throu 
out  the  year  has  passed  without  its  written  or  oral  communi 
tion,  illustrated  in  every  instance  save  one  by  specimens 
microscopic  work. 

At  the  first  meeting  in  1875,  Dr.  J.  G.  Hunt  made  a  very  inl 
esting  communication  upon  the  subject  of  Amplifiers  for 
microscope,  giving  a  history  of  the  apparatus,  and  demonstrati 
the  mode  of  emploj-ment  and  special  advantages.  At  the  Feb 
ar}'  meeting,  Dr.  J.  C.  Morris  read  his  elaborate  report  uj 
vy^  and  -^Q  objectives,  full  abstracts  of  which  have  been  since 
printed  in  the  "Cincinnati  Medical  News,-'  and  in  the  *' Lonri 
Monthly  Microscopical  Journal.'-  In  March  an  instructive  arti 
on  ''Tlie  misinterpretation  of  appearances  under  the  microscop 
l>3'  Mr.  Charles  Stodder,  of  Boston,  Mass.,  a  correspondent 
the  Section,  was  read  and  afterwards  appeared  in  the  coluni 
of  the  "Phila.  Medical  Times.-'  At  the  next  meeting,  Dr.  C 
Seller  produced  an  important  paper  on  the  "  Photographic  < 
largement  of  microscopic  objects,"  illustrated  by  numerous  pi 
tographs  taken  with  an  ingenious  camera  of  his  own  constructic 
which  he  also  displayed.  In  May,  an  exhaustive  article  on  t 
"Physiological  action  of  hemlock  and  its  alkaloids,'-  was  p 
sonted  by  Dr.  IT.  C.  Wood,  for  !>.  F.  L:iiiloiil»ac-li,  M.P.;  and  I 
J.  (J  limit  oxliibitod  soiiu*  of  liis  ('X'iiii-«il(.'  prcpiirations,  of 
Ji'Cti'd  inU'stiiiMl  villi  of  llu'  r:il»l>it,  mid  Pacinian  hndios  iVoiii  I 
nie>(.'ntrrv  of  the  cat.  uivini::  niinntt*  direct ion>  lor  r«>llo\vin<'-  1 
method  <>i'  nianipnlation.  At  the  lir^t  incctiiiLT  after  tlic  >unin; 
vacation.  T>r.  llnnt  showed  sonic  .section^  IVoni  the  branch  ol 
pear   tree  atl'ected   with  '*  black   rot'' or  **  lire  bjiiilil"   which  L^a 
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rise  to  a  discussion  on  parasitic  disease;  in  November,  Dr. 
Richardson  read  a  paper  on  "Improved  method  of  applying  the 
micro-spectroscopic  test  for  blood  stains,"  demonstrating  its 
application  to  a  spot  of  blood  only  jl^  of  an  inch  in  diameter; 
and  our  present  December  gathering  is  marked  by  the  valuable 
article  of  Dr.  Carl  Seiler  on  "  Microscopic  Photography  with 
High  powers,"  to  which  we  have  just  listened  with  so  much 
interest. 

The  greatest  triumph  of  the  3'ear  was  of  course  the  Annual 
Exhibition  of  microscopes,  microscopic  specimens,  and  apparatus, 
which  was  given  in  the  ITall  of  the  Academy  on  the  4th  of  Octo- 
ber last.  Under  the  chairmanship  of  Dr.  J.  L.  LeConte,  this  dis- 
play was  eminently  successful,  and,  being  witnessed  and  appre- 
ciated by  a  large  audience  of  ladies  and  gentlemen,  has  doubtless 
in  some  measure  contributed  to  raise  our  parent  Academj'  in 
popular  estimation.  Indeed,  I  think  that  the  obvious  illustrations 
under  our  microscopes  at  these  Exhibitions,  of  every  da}'  uses  to 
which  science  is  applied,  constitute  valuable  means  of  convincing 
the  communit}'  at  large  that  our  lal)ors,  our  objects,  and  our  aims 
in  the  study  of  the  natural  sciences,  are  practical  and  utilitarian; 
instead  of  being,  as  too  many  still  believe,  chiefly  theoretical  and 
speculative. 

All  of  which  is  respectfully  submitted. 

Jos.  G.  Richardson,  Recorder. 


REPORT  OP  THE  RECORDER  OF  THE 
COXCHOLOGICAL  SECTION. 

The  Recorder  of  the  Conchological  Section  reports  that  during 
the  3''ear  ending  Dec.  2l8t,  a  number  of  donations  to  the  museum 
have  l)een  received,  all  of  which  have  been  lalwlled  and  arranged. 
For  list  of  these  see  the  Report  of  the  Curators  of  the  Academy 
of  Natural  Sciences.  The  marine  shells  of  the  Swift  Collection, 
which  had  been  placed  with  Dr.  O.  A.  L.  Morch,  of  Copenhagen, 
for  identification,  have  also  been  received,  but,  as  there  was  no 
room  for  them  in  the  cases,  they  have  not  been  unpacked.  All 
the  alcoholic  specimens  of  mollusks  have  been  relabelled. 

For  numerous  additions  to  the  Library  see  report  of  the  Libra- 
rian of  the  Academy. 
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During  the  year  papers  have  been  Accepted  and  pnbliehedin 
the  Proceedings  of  the  Academy  s^rcgating  120  pages  text  and 
24  plates,  as  follows : — 

Wm.  G.  BiDQey,  114  pages  text  aud  21  plates. 
James  Lewis,  4    "  "      "      1  plate. 

T.  A,  Conrad.  1  page       "      "      1      " 

Win.  M.  Gabb,        1 I      '■ 

By  a  resolution  adopted  at  a  special  meeting  of  the  Section  held 
April  27,  last,  three  thousand  dollars  were  subscribed  to  the 
building-fund  of  the  Academy,  and  this  amount  has  been  paid  to 
its  Treasurer;  and  by  another  resolution,  adopted  at  the  last 
meeting  of  the  year,  the  sum  of  $500  was  appropriated  towards 
defraying  expenses  for  shell  cases  in  the  new  museum  building. 
The  ofiQcera  of  the  Section  for  1816  are  as  follows: — 
Director        .  .        .    W.  S.  W.  Ruschenberger,  M.D. 

Vice-Director        .  .    Geo.  W.  Tryon,  Jr. 

Recorder       .        .        .        .    S.  Raymond  Roberts. 
Secretary       ....    Rev.  E.  R.  Beadle. 
Librarian  and  Comseroaior     Edw.  J.  Xolan.  M.D. 
Respectfully  submitted  by 

S.  R.  Roberts,  Recorder, 


The  election  of  Officers  for  1816  was  held  in  accordance  with 
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PubliccUion  Committee    .    Jos.  Leidj,  M.D., 

Wni.  S.  Taux, 
Geo.  W.  Tryon,  Jr., 
W.  S.  W.  Kuschenbcrger,  M.D., 
Geo.  H.  Horn,  M.D. 

Council   .         .        .         .     R.  S.  Kenderdine,  M.D., 

'  Edw.  S.  Whelen, 

Robt.  Bridges,  M.D., 
Geo.  H.  Horn,  M.D. 

Finance  Committee.        .    Aubrey  H.  Smith, 

Wm.  S.  Vaux, 
Robt.  Bridges,  M.D. 


ELECTIONS  DURING  1875. 

MEMBERS. 

January  26. — J.  M.  PattersoD,  Dr.  Alex.  Muckle,  Wm.  V. 
McKean,  Nicholas  Lennig,  Chas.  A.  Young,  U.  J.  Fageu. 

February  23 J.  Towers  Pennypacker,  Peter  F.   Rothermel, 

Chas.  E.  Hall. 

March  30. — Mrs.  Caroline  G.  Taitt,  Miss  Rebecca  Gibson,  Jacob 
P.  Jones,  James  S.  Mason,  Geo.  Cochrane,  U.  S.  N.,  Wm.  H.  Castle. 

April  27. — EUicott  Fisher,  J.  S.  Alexander. 

May  25. — John  M.  McGrath,  M.D.,  J.  Warner  Edwards,  F.  Odin 
Horstman,  Wm.  G.  Piatt,  Miss  Mary  Jeanes,  Miss  Anna  T.  Jeanes, 
Wm.  Williamson,  M.B.,  Charles  Sumner  Williamson. 

June  29 — Isaac  Hinckley. 

July  27 — Howard  A.  Kelly,  George  Milliken,  Jas.  B.  England. 

August  31. — Wm.  Wallace  Goodwin,  Adolph  W.  Miller,  M.D., 
Rev.  H.  C.  McCook. 

September  28. — Samuel  G.  Lewis,  Eugene  Santce,  M.D.,  Stephen 
Greene. 

October  16. — William  M.  Davis,  Jr.,  B.  F.  Stephenson,  M.D., 

U.S.N. 

November  30 J.  B.  Knight,  Elliston  P.  Morris,  R.  Shelmer- 

dine  McCombs,  M.D.,  John  C.  Boyd,  M.D.,  U.  S.  N.,  Eli  K.  Price. 

December  28. — Wm.  Stevenson,  Beulah  M.  Rhoads,  George 
Wood,  H.  C.  Humphrey,  Joseph  H.  Roach. 
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CORRESPONDENTS. 

April  2Y. — Col.  T.  M.  Brj'an,  of  Yincenttown,  X.  J. 

May  25. — Dr.  John  Belisario,  of  Sydney,  N.  S.  W. 

June  29. — Prof.  Luigi  Bombecci  Porta,  of  Bologna;  Prof.  J 
Mantovani,  of  Rome. 

October  26.— Prof.  Karl  A.  Zittel,  of  Munich ;  Prof.  Wilhel 
H.  Peters,  of  Berlin. 

November  30. — Prof.  William  Henry  Flower,  F.R.S  ,  of  Lor 
Dr.  Albert  GUnther,  of  London;  Prof.  St.  George  Mivart,  F. 
of  London ;  N.  S.  Maskelyne,  F.R.S.,  of  London ;  Prof.  G< 
Rollcston,  F.R.S.,  of  Oxford,  England. 
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COIIRESPONDEXCE  OF  THE  ACADEMY. 

For  1875. 

January.^'S,  X.  Briiyn.  with  proposals  for  exchange  of  siKJoiinens. 
Lc  Secr^taire-Archiviste  de  la  Soci6t^d' Agriculture,  il' 1 1  istoire  Xaturelle 
et  des  Arts  utiles  de  Lyons,  acknowledging  receipt  of  publications. 

G.  M.  Barnes,  on  behalf  of  the  San  Diego,  Cal.»  Society  of  Natural  History. 

Fehruari/. — Die  Naturforschende  Gesellschaft  in  IJerne,  acknowledging 
receipt  of  publicationiji. 

Miss  M.  C  Mont  fort,  desiring  exchange  of  specimens. 

Die  Schweizerische  Gew^llschaft  fUr  die  gesammten  Naturwissenschaften. 
Bern,  acknowledging  receipt  of.  and  transmitting  publications. 

University  of  the  State  of  New  York; 

Die  Naturforschende  Gesellschaft  in  Zurich ;  Soci6t6  des  Sciences  Na- 
tarelles  de  Neuchatel:  severally  acknowledging  receipt  of  puldications. 

Gesellschaft  zur  Beforderung  der  gesammten  naturwissenschaflen  in  Mar- 
burg; 

Die  Kaiserliclie  Akademie  der  Wissenschaften,  AVien; 

La  Soci^td  des  Sciences  de  Finlands;  all  transmitting  publications. 

March. — F.  H.  PijK^s,  with  information  in  regard  to  a  masKKlon. 
Alex.  AVilcocks.  acknowledging  receipt  of  notice  of  election  as  member  of 
a  committee. 
A.J.  Siler,  acknowledging  election  as  correspondent. 
Dr.  F.  Fayrer,  acknowledging  receipt  of  notice  of  election  as  correspondent. 
Literary  and  Philosophical  Society  of  Liverpool ; 
Bergens  Museum.  Norway ; 
Linnean  Society,  London  ;  severally  acknowledging  receipt  of  pul)lications. 

April. — J.  L.  Lyons,  in  regard  to  a  rattlesnake. 

W.  W.  ITollenbush,  acknowledging  receipt  of  notice  of  election  as  corre- 
spondent. 

Directcur  du  Jardin  Imperial  de  Botanique.  St.  IVtersburg.  with  i>ub]i- 
cations. 

Die  Gesselschaft  der  naturforschende  Freunde  zu  Berlin ; 

Nassauischcn  Vereins  flir  Naturkunde.  ^Vie^baden; 

Baffalo  Society  of  Natural  Sciences; 

Lyceam  of  Natural  llistorj-  of  New  York  ; 

Smithsonian  Institution,  Washington  ; 

Euex  Institute,  Salem;  severally  acknowledging  receipt  (»f  publications. 
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May. — J.  AV.  Dawson,  in  regard  to  publications. 
Prof.  F.  V.  Hayden,  in  relation  to  publications  of  Geological  Sun 
the  Territories. 

Col.  T.  M.  Bryan  and  M.  C.  Cook,  severally  acknowledging  rccei 
notice  of  election  as  correspondents. 
Asiatic  Society  of  Japan,  with  publications. 
Konigl.  Bohmische  Gesellschaft  der  Wissenschaften  in  Prag; 
'  Die  Naturforschende  Gesellschaft  in  Danzig ; 

|i  Yale  College ;  severally  acknowledging  receipt  of  publications. 

1A.  T.  Goshorn,  Director  of  the  Centennial  Commission,  inclosing 
from  Thos.  J.  Wright. 

\  June. — J.  K.  Hoyt,  in  relation  to  Helminthophaga  Lawrencii,  Herr. 

\  Cyrus  Thomas,  in  relation  to  price  of  Proceedings. 

Wm.  M.  Wilson,  with  resignation. 
Leeds  Philosophical  and  Literary  Society ; 

Royal  Geographical  Society  of  Tx>ndon ;  severally  acknowledging  n 
of  publications. 
Det  Kongelige  norske  Videnskabers-Selskab  i  Throndhjem ; 
Acad6mie  Royale  des  Sciences,  dcs  I/Cttres  et  des  Beaux-Arts  de  Bclg 
j  Die  Kaiserliche  Akadcmie  der  Wissenschaften  zu  Wien ;  severally  acl 

ledging  receipt  of,  and  accompanying  publications. 
K.  k.  zoologisch-botanishe  Gesellschaft,  Wien  ; 
Die  Pollichia ;  severally  with  publications. 

A.  Moret,  from  La  Ronce,  France,  with  reference  to  a  prize  essay  on  \ 
and  Political  Science. 

July. — P.  P.  Carpenter,  in  relation  to  facilities  for  study  of  the  C'hito 
Der  Verein  flir  Natnrw.  [Jntcrhaltuug  im  Hamburg,  with  publicati^j 
Boston  Society  of  Natural  History  ; 
liiterary  and  Philosophical  Society  of  Liverpool; 
Essex  Institute,  Salem ; 
Smithsonian  Institution,  Washington ; 

Royal  Society  of  Tasmania ;  severally  acknowledging  receipt  of  pu 
tions. 

AxKjust. — G.  Moret,  in  explanation  of  prize  essay. 

C.  W.  Irish,  accompanying  a  piece  of  the  Iowa  meteorite. 

Kdw.  Berthoud,  with  essav. 

Stiilistical  Society  of  Loiidini,  acknowUMliring  receipt  of  pul)licati(>n: 

S'  j>f(  nihr.r. —  Linneaii  So<'iety,  Loiuloii,  uckiiowledjriiijLr  receipt  of  pu 
tions. 

Masonic  Academy.  Milton,  Florida,  de>-irin^'  pnl)licati("nis. 

Messrs.  Torterand  (\tales,  riiiladelphia,  reipiestinir  information  aboi; 
Aca<lemv. 
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October. — Belfast  Naturalists'  Field  Clab,  with  publications. 
Benj.  Y.  Marsh,  with  donations  to  museum. 

November, — Wm.  S.  Schofield,  with  request  for  title  conferred  on  members. 

Saturday  Evening  Post,  with  request  for  cut  of  new  building. 

University  Library,  Cambridge ; 

Leeds  Philosophical  and  Literary  Society ;  severally  acknowledging  re- 
ceipt of  publications. 

Die  Naturforschende  Gesellschaft  zu  Halle ; 

Der  Zoologisch-Mineralogische  Yerein  zu  Begensburg;  severally  with 
publications. 

December, — K.  Zittel,  of  Munich,  and 

W.  Peters,  acknowledging  election  as  correspondent  of  the  Academy. 

SocieUL  Adriatica  di  Scienze  Naturali  in  Trieste ; 

K5nigliche  Universit&ts  Bibliothek  zu  Wurtzburg ; 

K.  Uuiversitats  und  Landes-Bibliothek,  Strassburg ; 

Smithsonian  Institution,  Washington ; 

Soci6t6  Hollandaisc  des  Sciences  k  Harlem ; 

Tale  College,  New  Haven ;  severally  acknowledging  receipt  of  publica- 
tions. 

Die  Bibliothek  der  k.  Bayerischen  Akademic  der  Wissenschaften,  MUnchen, 
acknowledging  receipt  of,  and  transmitting  publications. 

Directeur  dn  Jardin  Imperial  de  Botaniquc,  St.  Petersburg ; 

L'Inst.  Royale  Meteorologique  des  Pays-bas  ii  Utrecht; 

K.  Univcrsit^tsbibliothek,  Wurtzburg; 

Dorpater  Natur.  G^esellschaft ;  severally  with  publications. 

Which  is  respectfully  submitted  by 

E.  D.  COPE, 

Corresponding  Secretary/. 
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ADDITIONS  TO  THE  LIBRARY  1875. 

Abert,  J.  3.     Report  in  reference  to  the  Oanal  to  connect  the  Obempc 

and  Ohio  Canal  with  Ihe  City  of  Baltimore.    1838.     Washing 

From  the  Engineer  Department. 
Adnme's  Contribution  to  Oonchology,  Nos.  1,  3-7.     Rathmetl  Wilson. 
Allen.  narrisoD.   Studies  io  the  Facial  Region.    Philadelphia.  The  Aat 
Allen,  J.  A.    Notes  on  the  Mammals  of  poriiotiH  of  Kansas,  Colon 

Wyoming,  and  Utah.     Henry  Wheatland. 
Annual  Report  (Twentieth)  of  the  Board  of  Directors  of  the  Lehigh  Va 

Railroad  Company  to  the  ti  toe  k  hold  era,  January  19,  ll^T.'i. 

Company. 
Annual  Report  of  the  Librarian  of  Congreas.  Washington,  1874.  The  Aot 
Atkinson,  John.    A  Compendinm  of  the  Ornithology  of  Great  Britain, ' 

D  lefereucB  to  the  Anatomy  and  Physiology  of  Birds.     London. 

S.  H  aide  man, 
Andehert's  Singes  et  Makis.     Rathmoll  Wilson. 
Aughey,  Prof.  Samuel.     Catalogue  of  the  Plorn  of  Nebraska,  pablisho 

tie  University  of  Nebraska.     Lincoln,  \B1i^.     Jos.  Willcos. 
Baird,  S.  F,    United  States  Commission  of  FiaU  and  Fisheries.    Pari 

Report  of  the  Commissioner  for  18T2  and  1673.     IVashington. 

Author. 
Balfour,  Prof.    The  Botanist's  Companion.    Kdinburgh,     Purchased. 
Bancroft,  H.  H.    The  Native  Races  of  the  Pacific  Slates.    Vol  I L  Civil 


Barceua,  Mariano.    Datos  per  el  Estudio  de  la  Rocas  Mesozoicas  de  Mel 
Mexico,  l^lti.    The  Author. 
Description  de  un  Crustacea  Fosil  del  geucro  Spheroma.    Mexico,  1 
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Binney*8  Conchological  WritiDgs  of  Say.    Rathmell  Wilson. 
Binnej,  W.  G.    Notes  on  American  Land  Shells.    Vol.  II.,  Part  III.    Bur- 
lington, N.  J.    G.  W.  Tryon,  Jr. 
Bischoff's  Lepodosiren  paradoza,  1840.    Rathmell  Wilson. 
Bland,  Thos.    Notes  on  certain  Terrestrial  Mollusks,  with  Descriptions  of 

New  Species.    The  Author. 
Bleeker,   P.    Atlas  Ichthjoloeique  des  Indes  Orientales  Neerlandaises. 

Liv.  27.    Amsterdam.    Wilson  Fund. 
Boddaert's  Tables  des  Planches  Enlnminees.    Folio  Manuscript.    Rathmell 

Wilson. 
Boeck,  Prof.  Dr.  W.    Erfaringer  om  Syphilis.    8to.    Christiania.    The 

Author. 
Undersgolser  Angaaende  Syphilis.    4to.    Christiania.    The  Author. 
Boies,  A.  H.    Catalogue  of  the  Birds  ascertained  to  occur  in  Southern 

Michigan,  1875.    The  Author. 
Boisduval   et  Guen6e,  MM.     Suites  k  Buffon.     Insectes  L^pidop teres. 

Tome  1.    Tezte  and  Planches,  1  Liv.  1874.    Wilson  Fund. 
Bolton,  H.  C.    Proceedings  of  the  Centennial  of  Chemistry.    Philadelphia, 

1875.    H.  C.  Bolton. 
Bonney's  Geology.    1874.    I.  Y.  Williamson  Fund. 
Boorguignat,  M.  J.  R.    Monographic  du  nouveau  genre  frangaise  Montes- 

sieria.    Wilson  Library. 
Mollusques  noveaux  litigieux  ou  peu  connus.    5>9  Fasc.    Rathmell 

Wilson. 
Bowden,  Rev.  J.    The  Naturalist  in  Norway.    London.    Purchased. 
Bowerbank,  J.  S.    A  Monograph  of  the  British  Spongidss.    Vol  III.    Ray 

Society  Vol.  for  1874.    Wilson  Fund. 
Brewster,  William.    Some  Observations  on  the  Birds  of  Ritchie  County, 

West  Virginia.    The  Author. 
British  Encycloocedia,  Ninth  Edition.    Vols.  1  and  2.    Purchased. 
Broadhead,  G.  C.  Report  of  the  Geological  Survey  of  the  State  of  Missouri, 

including  the  field  work  of  1873-74,  G.  C.  Broadhead,  State  Geologist. 

The  Survey. 
Broca,  Paul.    Revue  d'Anthropoloeie  publi^e  sous  la  direction  de  M.  Paul 

Broca.    Tome  3me.    The  Editor. 
Bronn,  Dr.  H.  G.    Klassen  und  Ordnongen  des  Their-Reiches.    6er  Band. 

V.  Abth.  4,  5,  6,  7,  8  Lief.    Leipzig,  1874-5.    Wilson  Fund. 
Brot,  M.  A.    Description  du  Nouvelles  esp6ces  de  M61aines.    Rathmell 

Wilson. 
Briihl,  Carl  Bemhard.    Zootomie  aller  Thierklassen  fUr  Lernende  nach 

Autopsien.    Atlas,  Lief  I.,  II.  and  III.    Wien,  1874.    Purchased. 
Brunton,  T.  Lauder,  and  J.  Fayrer.   On  the  Nature  and  Physiological  Action 

of  the  Poison  of  Naia  tripudians  and  other  Indian  venomous  snakes. 

Parts  1,  2,  3.    Dr.  Fayrer. 
Brush,  George  J.  Manual  of  Determinative  Mineralogy.  New  York.  I.  V. 

Williamson  Fund. 
Bmsina,  Spiridion.    Fossile  Binnen  MoUusken  aus  Dalmatien  Kroatien  und 

Slavonien.    Augram.    The  Author. 
Bnckland,  Frank.    Log  book  of  a  Fisherman  and  Zoologist.    8vo.    London, 

1875.    I.  v.  Williamson  Fund. 
Bucklev,  S.  B.    First  Annual  Report  of  the  Geological  and  Agricultural 

Survey  of  Texas.    Houston,  1874.    The  Author. 
Campana,  Dr.    Recherches  d'Anatomie,  de  Physiologic  et  d'Organog^nie 

pour  la  determination  de  Lois  de  la  Genese  et  de  I'Evolution  des  Es- 

pecte  Animales.    Paris,  1875.    I.  V.  Williamson  Fund. 
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Caras,  J.  Y.,  and  C.  E.  A.  GrersUecker.    Handbach  der  Zoologie.    ler 

II.  H&1ft«.    Purchased. 
Catalogue  of  Books  added  to  the  Library  of  Congress,  1872.   The  Libi 
Catalogue  of  Plants  collected  in  the  years  1871-2-3,  with  descripti 

new  species.    U.  S.  Geol.  Surv.  of  Ter.  Dcp.  of  Interior. 
Cazellus,  Dr.  M.  E.    Outlines  of  the  Evolution  Philosophy.    New 

Purchased. 
Census  of  the  Madras  Presidency.    Yols.  I.  and  II. 
Census  of  the  Bombay  Presidency.    Yols.  I.  and  II.    Madras  and  Boi 

1874-5.    The  Government  of  India. 
Circulars  of  Information  of  the  Bureau  of  Education.     Nos.  1-6, 

AVashington.    Department  of  Interior. 
Claparede  and  Lachmann's  Infusores  and  Rhissopods.    2  vols.  4to. 

mell  Wilson. 
Clark,  W.  S.    Observations  on  the  Phenomena  of  Plant  Life.    B 

The  Author. 
Clift,  AVm.    Notice  on  the  Megatherium  brought  from  Buenos  Ayi 

Woodbine  Parish.    London.    Prof.  Haldeman. 
Cooke,  G.  H.    Annual  Report  of  the  State  Geologist  of  New  Jersey. 
Cooke,  Josiah  P.,  Jr.    Melanosiderite,  etc.    llie  Author. 
Cooke,  M.  C.    Fungi,  their  Nature  and  Uses.    Edited  by  Rev.  M.  J.  ] 
ley.    New  York.    Purchased. 
Same.    The  Author. 
Cope,  E.  D.    Consciousness  in  Evolution.    Philadelphia,  1875.  The  A' 
Department  of  Interior,  Report  of  United  States  G^logical  Sur 
Territories.    F.  Y.  Hayden.    Yol.  II.    The  Yertebrata  of  lh< 
taceous  Formations  of  the  West.     Washington,  1875.    The  A 
On  the  Cretaceous  and  Tertiary  Rcptilia  and  Fishes.    November, 
On  Three  extinct  Astaci  from  the  Fresh-water,  Territory  of  1 

December  16, 1870. 
On  some  species  of  Pythonomorpha  from  the  Cretaceous  Beds  of  K 

and  New  Mexico.     December  18,  1870. 
Note  of  some  Cretaceous  Yertebrata  in  the  State  Agricultural  C< 

of  Kansas.    October  20,  187L 
On  Bathmodon,  an  extinct  Genus  of  Ungulates.    January,  1872. 
Third  account  of  New  Yertebrata  from  Bridger  Eocene  of  Wy< 

Yalley,  1872. 
On  some  Eocene  Mammals,  obtained  by  Hayden's  Geological  Suri 

1872-73. 
On  two  new  Perissodactylcs  from  the  Bridger  Eocene,  1871. 
The  extinct  Yertebrata  of  North  Carolina.    The  Author. 
On  some  new  Fossil  Ungulata.    The  Author. 
Report  on  the  Yertebrate   Palajoutology  of  Colorado.    Washir 

The  Author. 
Synopsis  of  the  Yertebrata  of  the  Miocene  of  Cumberland  County, 

The  Author. 
Systematic  Catalogue  of  the  Yertebrata  of  the  Eocene  of  New  Mt 
collected  in  1874.     The  Author. 
Coues.  Klliott.     Abstract  of  Results  of  a  Study  of  the  Genera  Geoiiiy 
Thoniomys.     Washington.     The  Author. 
Birds  of  the  Northwest.     Washington.     Department  of  Interior. 
Department  of  Interior,  United  Stales  (ieological  Survey  oi'  the  ' 
tories.     Birds  of  the  Northwest :  A  Handbook  of  the  Ornitholo 
the  region  drained  by  the  Missouri  Kiver  and  its  tributaries.     \ 
ingtou.     The  Department  of  the  Interior. 
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A  List  of  the  Birds  of  New  England.    Henry  Wheatland. 

United  States  Northern  Boundary  Commission,  Natural  History,  No.  1. 

On  the  Muride.    The  Author. 
Cox,  £.  T.    Sixth  Annual  Report  of  the  Geological  Survey  of  Indiana, 

made  during  the  year  18  44.    Indianapolis,  1875.    The  Author. 
(Mpin,  Francois.    Description  de  quelques  plantes  fossiles  de  I'Etage  des 

Psammites  du  Conaroz.    Bruzelles.    The  Author. 
CroU,  James.    Climate  and  Time  in  their  Geological  Relations.    London, 

1875.    L  V.  Williamson  Fund. 
Dana,  J.  D.    Appendixes  to  Dana's  Mineralogy,  I.,  II.    I.  Y.  Williamson 

Fund. 
Manual  of  Geology :  treating  of  the  principles  of  the  science  with  special 

reference  to  American  (^ological  History.    Second  Edition.    Pur- 
chased. 
Notice  of  the  Chemical  and  Geological  Essays  of  S.  S.  Hunt.    The 

Author. 
On  Dr.  Koch's  Evidence  with  regard  to  the  Contemporaneity  of  Man 

and  the  Mastodon  in  Missouri.    The  Author. 
On  Serpentine  Pseudomorphs  and  other  kinds,  from  the  Tilly  Foster 

Iron  Mine,  Putnam  County,  New  York.    The  Author. 
Zoophytes.    1838-42.    Rathmell  Wilson. 
Darwin,  Charles.    Insectivorous  Plants.   New  York,  1875.    I.  Y.  William- 
son Fund. 
Davies,  Thomas.    The  Preparation  and  Mounting  of  Microscopic  Objects. 

Second  Edition.    London.    I.  Y.  AVilliamson  Fund. 
De  Buch's  Petrifications  recueillies  en  Am6rique.    1839.    Rathmell  Wilson. 
De  Borre,  A.  P.  de.  Notes  sur  des  Eropreintes  d'Insectes  fossiles  d^couverts 

dans  les  Schistes  Houillers  des  Environs  de  Mons.    The  Author. 
De  Quatrcfages,  A.    Natural  History.    New  York.    Purchased. 
De  Saussure,  Henri,  et  Julius  Sichel.    Catalogus  specierum  generis  Scolia 

8vo.    Geneva.    The  Authors. 
De  Saussure,  Henri.    Notice  Biographique  sur  Edward  Reni  Claparede. 

Geneva.    The  Author. 
Desor,  E.  et  L.  Favre.    Le  Bel  Age  du  Bronze  Lacustre  en  Suisse.    Paris, 

1874.    Purchased. 
Dodel,  Arnold.    Die  Neuere  Schdpfungsgeschichte  nach  dem  gegenw'flrtigen 

Stande  der  Naturwissenschaften.    Leipzig.    Purchased. 
Dorhn,  Anton.    Der  Ursprung  der  Wirbelthiere  und  das  Princip  des  Func- 

tionswechsels.    Geneologische  Skizzen.    Leipzig.    Purchased. 
Drouet's  Mollusques  Marines  des  Isles  Agores.    Paris,  1858.    Rathmell 

Wilson. 
Nayades  de  la  France,  1852-57.    Rathmell  Wilson. 
Dumeril  et  Bibron.    Suites  k  Bnfibn.    Reptiles  Planches.   Rathmell  Wilson. 
Dunbar,  Jas.    Essays  on  the  History  of  Mankind.    Second  Edition.    8vo. 

London.    Prof.  Haldeman. 
Dunker's  Mollusca  Japonica.    1861.    Rathmell  Wilson. 
Dnnker  and  Zittel.    Palseontographica.    20er  Band.    8e  Lief.    2e  Abth. 

6e  Lief.    21er  Band.    6er  Lief.    22er  Band.  6e  Lief.    Cassel.    Wil- 

son  Fund. 
Dupuy's  Mollusques  du  Grers.    Rathmell  Wilson. 
Dry8<iale,  Dr.  John.    The  Protoplasmic  Theory  of  Life.    London,  1874. 

I.  Y.  Williamson  Fund. 
Dybowsky*s  Krebse  ans  dem  Gruppe  der  Grammariden.    Published  by  the 

Entomological  Society  of  Russia.    The  Society. 
Edinburgh  Encyclopaedia.    American  Edition.    21  vols.    Howard  Potts. 
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Elsbcrg,  Louis.    Regeneration,  or  the  preservation  of  Organic  Molec^ 

Salem,  1874.    The  Author. 
Eyton,  T.  0.    Osteologia  Avium  ;  or  a  Sketch  of  the  Osteology  of  B 

2  vols,  and  Supplement  I.,  II.    Nos.  1, 2,  3.    I.  Y.  Williamson  F 
Fayrer,  J.    The  Royal  Tiger  of  Bengal,  his  Life  and  Death.   London,  1 

The  Author. 
Ferussac.     Tableaux    Systematiques  des  Animaux  Mollusques.      F 

Rathmell  Wilson. 
Finsch,  Dr.  0.    Die  Vogel  Ost-Afrikas.    Leipzig,  1870.    I.  V.  Williai 

Fund. 
Fiske,  John.    Outlines  of  Cosmic  Philosophy.    2  vols.    Boston,  1875. 

V.  Williamson  Fond. 
Forsyth,  James  W.  and  F.  D.  Grant.    Report  of  an  Expedition  np  the 

lowstone  River,  made  in  1875.    War  Department. 
Francis,  Dr.  Samuel.    Curious  Facts  concerning  Man  and  Nntnre. 

Second.    The  Author. 
Frazer,  Persifor,  Jr.    Tables  for  the  determination  of  Minerals,  trans! 

from  the  German  of  Weisbach.    The  Translator. 
Friedlander's  Catalogue.    Berlin,  1874.    The  Publishers. 
Friedmann,  Alexander.    Officieller  Bericht  Uber  das  Marine  wessen  aal 

Weltausstellung,  1873.    8vo.    Vienna.    The  Author. 
Fries'  Lichenes  Arctoi  Europa  Groenlandiaque  hactenus  cognitL    Bath 

Wilson. 
Fromentel,  E.  de.    Etudes  sur  les  Microzoaires,    Fasc.  2.    Paris.     ] 

Williamson  Fund. 
FUrstenberg's  ErUtzmilben,  1861.    Rathmell  Wilson. 
Galton,  Francis.    Englishmen  of  Science ;  their  Nature  and  Nurture.    ] 

York.     Purchased. 
Gannett,  Henry.    List  of  Elevations  principally  in  that  portion  of  the  lit 

States  west  of  the  Mississippi  River.    Third  Edition.    Washing 

Department  of  Interior. 
Garlick,  Theodatus.     A  Treatise  on  the  Artificial  Propagation  of  I 

New  York.     Purchased. 
Garman,  S.  W.     Description  of  a  new  species  of  North  American  Serp 

The  Author. 
On  the  Skates  (Rajae)  of  the  Eastern  Coast  of  the  United  States. 

Author. 
Gassies*  Mollusques  de  TAgenais.    R.  Wilson. 
Gaultierius'  Index  Testarum,  1742.     R.  Wilson. 
Gegenbaur,  Carl.  Morphologisches  Jahrbuch.   ler  Band,  ler  Heft.   Leip 

Purchased. 
Gervais,  Paul.    Zoologie.    Tome  III.     No.  5.    Paris,  1874.    Purchase 
Giebel,  Dr.  C.  G.    Thesaurus  Ornithologia.    4er  Halbband.    Leipzig,  1 

I.  V.  Williamson  Fund. 
Glover,  Townsend.    Manuscript  Notes  from  my  Journal,  or  IllnstratioE 

Insects,  Native  and  Foreign.     Diptera,  or  two-winged  Flies.     W 

ington.  I).  C,  1874.     The  Author. 
Goctte,  Dr.  Alexander.  Die  Entwickelungsgeschichte  der  Unke.    1  vol. 

and  atlas.     Purchased. 
Gordon.  George.     The  Pinetum.    Second  Edition.     London.    Purchase 
Gould,  J.     Monograph  of  Toucans.     Rathmell  Wilson, 
(^ras'  Mollusques  de  I'lsbre.     Rathmell  Wilson. 
Gray.  Asa.     Revision  of  the  Genus  Symphoricarpus.     The  Author. 
Gray,  George  Robert.     Hand-Iiist  of  Gent^a  and   Species   of  Birds, 

tinguishiug  those  contained  in  the  British  Museum,    Part  III.    ] 

don,  1871.     1.  V.  Williamson  Fund. 
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Gny  J.  E.    ObitoarT  notice  of.  ,^  .      »x     »  • 

List  of  the  BookB,  Memoirs,  and  Miscellaneous  Papers  by  Dr.  John 
Edw.  Grar.    The  Author.  ,      „  ,„., 

wnbe's  Ansflng'nach  Triest  und  dem  Quamero.     Ratbmell  AV  ilRon. 
Guide  to  Belfast  and  the  adjacent  Counties.     Prepared  by  the  jfclfast  Na- 

tnralists'  Field  Club.    The  Society.  .      „.  ^      .      . 

Gttnther.  Dr.  Albert    Caialojrue  of  the  Acanthopterygian  Jishes  in  the 
Collection  of  the  British  Museum.    Vol.  3.    Loudon.  1871.    1.  \  . 
Williunson  Fund. 
Haldeman'g  Univalve  MoUusca.    Kon.  1-8.    Bathmell  Wilson. 
Hanlej.  Svlvanns.    Conchologia  Indica.    Edited  by  Sylvauns  Hanley  and 
William  Tbeobold.     Part  7.    Wilson  Fund.  ,  ,    ,     j 

Hart,  John.     A  description  of  the  Skeleton  of  the  Fossil  Deer  of  Jrelaad. 
„         Second  Edition.    Dublin.    Prof.  Haldeman.        _  .,  ,  .  .  ^  , 

Ham,  Ch.  Fred,  and  R.  Bathbun.    On  the  Devonian  TrilobiteK  and  Mol- 

Insks  of  Er^,  Province  of  Pari,  Brazil-    The  Authors. 
Ham,  Ch.  Fred.    Notes  on  the  Manufacture  of  Pottery  among  bavuge 

Bares.     The  Author. 
Hartwig,  G.     The  Aerial  World.    New  York.     Purchased. 
Haydcn,  F.  T.     Annual  Report  of  the  United  .Slates  Gecplogical  Survey  of 
the  TerritorieR.  embracing  Colorado,  beinp  a  report  of  progrew  of 
„         the  Exploration  for  the  vear  1873.    Department  of  lut»Tinr.^ 
Hensbaw.  H.  W.    Annotated  List  of  Birds  of  Utah.    Halem,  18 14.     J  be 

Anthor. 
Hentz,  N.  M.    Occasional  Papers  of  the  BoPton  Society  of  Natural  Histor^'. 

n.     Hentz•^  Spiders  of  the  United  States.     1875.     Th^- PJ«>*-i^-ty. 
Hermann.  Ernst.   Das  C en tral-N erven  SvFtem  von  Hirudo  niediciimlib.  MUu- 

Chen.  It^Tr*.    1.  T.  Williamson  Fund.  . 

HermannsenV  ludicb  Generarum  Malucozooruni  Supplenienta  et  Corrigenda. 
^         1852.    BathmeU  Wilson.  ,  ^.       ^    ^ 

Hemck.  Harold.     A  Partial  Catalogue  of  the  Birds  of  Oruiid   Meuau. 

Henrv  Wheatland. 
Hewitson,  ^tm.  C.  Esoiic  Butterflies.     Parti-  8H-9C.     Purchased. 
Hitdioock.  C.  H.  The  Geology  of  New  Hampshire.    C  H.  Hil'-hc<x:k.  htnt« 
Geologist,  and  J.  H.  Huntington.  Principal  Assistant.    Vol.  1.   Con- 
cord.   The-  r^urvcT. 
Hooker.  J.  D.    Tht  Fiori  of  British  India.    Parte  I.,  II.  and  111.    Loudon, 

1?72— 1.    Secreiun  of  Stale.  India. 
Hugo.  If  Cte.  Leopold.     La  Question  de  rEiiuidomoidt  el  u*.-^  CristaUoides 

^eom^trique.    Tht:  Author. 
Hume.  Allen.    Nests?  and  Eirjr.-  of  Indian  Birds.     Bough  I>rafl.    Parts  11- 

and  m.     Calcutta.    Ttie  Author. 
Hyati.   Aipheus.    The  Jurassi*    and  Cretaceous  Ammunitei-  colUjcled  iii 
South  America  by  Prof.  Jame?  C.^rion. 
Biolorica':  Belations  to  the  Jurassic  Ammonites. 
Geneii'  Belations  of  the  Aurulatidsu. 
Benurkf^  on  the  Genera  of  Ammonites.     Tlie  Author. 
Intematioual  Exhibition.  1^'7C.   List  of  Principal  Useful  or  Injurious  Maui- 

mak.    Edw.  V.  Cope. 
Iri^.  C.  W.    At  account  of  the  Intonating  M.eieor  of  Februarj*  lli.  1HTC». 

Iowa  City.    The  Anthor. 
^■C|Pcr,  Dr.  GustaT.     li:   Sachet   Darwin?   insbesoudere   contra   Wigand 

Stuttgart.     Purchased. 
James.  U.  P.  Catalogue  of  Lower  ailuriai.  Fossib  of  the  Ciu'jinuat:  Group 
The  Anthor. 
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Jan,  M.  le  Prof.    Iconographie  g^n^rale  des  Ophidiens.    46me  Livr. 

vember,  1874.    Wilson  Fnnd. 
Jay's  Catalogue  of  Shells.    Fonrth  Edition.    1859.    Rathmell  Wilson. 
Jonnson^s  New  Illustrated  Universal  Cyclopiedia.    Vol.  1.    New  Y 

Purchased. 
Jones,  W.  A.  Report  upon  the  Reconnoissance  of  Northwestern  Wyono 

including  Yellowstone  National  Park,  made  in  the  summer  of  1 

AVith  Appendix.    Washington,  1875.    War  Department. 
Just,  Dr.  Leopold.    Botanische  Jahresbericht.  Herausgegebcn  von  Dr. 

gold  Just,    ler  Jahrg  (1873)  ler  and  2er  Halbband.    Berlin,  1 
'urchased. 
Kenngott's  Ueber  die  Meteoriten,  1863.    Rathmell  Wilson. 

Uebersicht  der  resultate  Mineralogischer  Forschungen  im  Jahren  1( 

7,  8-9-60.    Rathmell  Wilson. 
Kjerulf,  Theodore.    Om  Skuringsmserker,  Glacial-formationen,  Terrasse 

Strandlinier  samt  om  grundfjeldets  og  sparagmit  Qeldets  msgti^ 

i  Norge.    Ghristiania,  1873.     R.  Norway  Acad,  of  Science. 
Klinggraff,  Dr.  C.  J.  v.    Zur  Pflangengeographie  des  nordlichen  und  j 

tischen  Europas.    Marienwerder,  1875.    I.  V.  Williamson  Fund 
Kiener*s  Coquilles  V  ivants.    Plates  of  Turbo  and  Trochus,  plates  and 

of  Turritella,  Scalaria,  Solarium  Rotella,  Delphinula,  Phasiani 

Tornatella,  Pyramidella,  and  Thracia.    Rathmell  Wilson. 
Koch,  Dr.  L.    Acgyptische  und  Abyssinischen  Arachniden  gesammelt 

Herr  C.  Jickeli.    NUrnberg.    Purchased. 
Kock,  Dr.  G.  von.*  Anatomic  der  Orgelkoralle  (Tubipora  Hempri 

Ehrbg.)    Jena,  1874.    I.  V.  Williamson  Fund. 
Eoldeway,  Captain.    The  German  Arctic  Expedition  of  1869-70.  Lon< 

1874.     I.  V.  Williamson  Fund. 
Kolliker,  Albert.     Die  Pennatulidc  umbellula  und  zwei  neue  typen 

Alcyonarien.    AVurzburg.    Physico-Medical  Society. 
Krause,  Johann  Heinrich.    Pyrgoteles  oder  die  edlen  Steine  der  Altei 

Bereiche  der  Natur  und  der  bildenden  Kunst.    Halle.    Jos.  Jei 

through  Dr.  Leidy. 
Krenner,  Dr.  Jos.  Alex.      Die  Eishohle  von  Dobschau.      4to.     Budap 

Hungarian  Nat.  Hist.  Soc. 
Krohn's  Pteropoden  und  Heteropoden.     Rathmell  Wilson. 
Kummer,  Paul.     Der  Fiihrer  in  die  Lebermoose  und  der  (Jefasskry 

gamen.     Berlin.     Purchased. 
Kunth,  C.  S.      Enumeratio  Plantarum.     Vol.  V.     Stuttgart.      Wi] 

Fund. 
Kuster,   H.   C.        Systematisches    Conchylien-Cabinet  von    Martini 

Chemnitz.    ler  Band,  80  Heft ;  Iller  Band,  Heft  34,  36,  40 ;  I' 

Band,  14,  15,  16,  17 ;  IXer  Band,  28,  30  Heft.     Wilson  Fund. 
Lacordaire  et  Chapuis*  Insectes  Coleopteres.      Collection  des  Suite 

Buffon.    Tome  XI.    Planches  12  Livr.    Paris,  1875.    Wilson  Fu 
La  Menagerie  du  Museum  National.     1-8  Livr.     Rathmell  Wilson. 
Lea,  Isaac.     Description  of  New  Unio.     List  of  Publications,  etc.     F 

Pamphlets.     Rathmell  Wilson. 
Observations  on  the  Genus  Unio.     Vol.  VIIL     Rathmell  Wilson. 
Index  to  Vol.  I.-XIII.     Observation   on  the  Genus  Unio.  Vol.   1 

The  Author. 
Ledebour,  Dr.  Carlo  Fredrico  a.    Flora  Kossioa  sive  Enumeratio  Plantar 

in  Totius  Imperii  Kussici.     4  vols.     bvo.      Sluttfrarti.-c.      Pun-lia'^ 
Lesley.  G.  P.     Second  G«'olog:ical  .Survey  of  I'ennsylvania,  1>:^74.     B.  iV 
Ilarrisburg.     The  Survey. 
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LesqaerenZf  Leo.     Cretaccoas  Flora.     Report  of  the  U.  S.  Geological 

Survey  of  the  Territories.  F.  V.  Haydcn,  U.  S.  Geologist,  in  charge. 

Vol.  Vl.    Washington.    F.  V.  Hayden. 
Contributions  to  the  Fossil  Flora  of  the  Western  Territories.    Part  I. 

Cretaceous  Flora.     Department  of  Interior. 
A  Review  of  the  Fossil  Flora  of  North  America.    The  Author. 
Lenckart's  Bcricht,  1858-65.    Rathmell  Wilson. 
Levaillant'8  Oiseaux  d'Afrique.    4  vols.    Folio.    Rathmell  Wilson. 
Lewis,  T.  R.,  and  D.  D.  Cnnningham.     A  Report  of  Microscopical  and 

Physiological  Researches  into  the  Nature  of  the  Agent  or  Agents 

producing  Cholera.    Second  Series.    Calcutta.    The  Authors. 
Lewis,  T.  R.    IThe  Pathological  Significance  of  Nematode  Hasmatozoa. 

Calcutta,  1874.    The  Author. 
Lielegg,  Andreas.  Die  Geologischcn  Verhaltnisse  Niederosterreichs.  Wien, 

1875.    I.  V.  Williamson  Fund. 
Linder,  M.  0.  Des  Depots  lacustres  du  Yallon  de  Sancats.  Bordeaux,  1872. 

The  Author. 
Lithograph  of  the  Island  of  Julia,  with  description.    Framed.    Rev.  Dr. 

Jas.  Saul. 
Lockyer,  J.  Norman.    IThe  Spectroscope  and  its  Application.    London, 

1873.     Purchased. 
Lubbock,  Sir  John.     On  British  Wild  Flowers  considered  in  relation  to  In- 
sects.    London.    Purchased. 
On  the  Origin  and  Metamorphosis  of  Insects.    Purchased. 
Ludlow,  W.     Report  of  a  Reconnaissance  of  the  Black  Hills  of  Dakota, 

made  in  the  summer  of  1874.    AVashington,  1875.    Engineer  Dep., 

U.  S.  A. 
Ludwie,  Carl.    Beitraege  zur  Anatomic  und  Physiologic  als  fcstgabe  Carl 

Ludwig  von  Seinen  Schuelern.     ler  and  2er  Heft     I/iipzig,  1875. 

W^ilson  Fund. 
Macedo,  Joaquin  Manoal  de.    Notions  dc  Chorographie  du  Bresil.   Traduc- 
tion de  J.  F.  Halbout.    Leipzig.    The  Translator. 
Malherbe's  Monographic  des  Picides.    4  vols.    Folio.    Rathmell  Wilson. 
Mann,  B.  Pickman.    Description  of  a  Monstrous  Female  Imago  of  Anisop- 

teryx  pomentaria,  with  remarks  on  the  pupa.    The  Author. 
Explanation  of  the  Corrigenda  to  a  communication  in  these  Proc,  Vol. 

XY.    Anisopteryx  vemata,  distinguished  from  A.  pomentaria.    The 

Author. 
Marschall,  Agusto  de.      Noroenclator    Zoologicus.       Yindobonsc,  1873. 

Purchfl^d. 
Marsh,  0.  C.    New  Order  of  Eocene  Mammals,  and  Notice  of  New  Tertiary 

Mammals.    The  Author. 
On  the  Odontornithes,  or  Birds  with  Teeth.    The  Author. 
McQuillen,  Dr.  J.  H.     A  case  of  Oral  Surgery.    The  Author. 
Memoirs  of  John  liCwis  Russel  and  Henry  Coit.    Henry  Wheatland. 
Mtooires  snr  le  Canada,  depuis  1749  jnsqu'a  1760.       Quebec.       The 

Author. 
Menem's  Beytraee  zur  besondem  Geschichte  der  YUgel.    ler  Heft.    1784. 

Rathmell  Wilson. 
Meioicke,  Prof.  Dr.  Carl  E.    Die  Inseln  des  Stillen  Oceans,    ler  Thcil, 

Melanesien  und  Neusceland.      Leipzig,  1875.     I.  Y.  Williamson 

Fund. 
Mlchaud's  Complement  des  Mollusques  de  Drapamaud.    Rathmell  Wilson. 
MiddendorflT,  Dr.  A.  v.     Siberischc  Reise.    Band  lY.,  Thcil  2.    2c  Lief. 

St.  Petersburg.    Imp.  Acad,  of  St.  Petersburg. 
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Hilae  Edwards,  H.    Lecons  aur  U  Ph}'Bio1og:ie  et  rAnatomie  compart  dt 

rHomme  et  des  Animauz.    Tome  lime,  Ire  Partie.    Paris.  WjImd 

Fond. 

H.  and  AlphoDse.    Rechercbcs  pour  Bfrni  a  TBiBtoire  natnnlle  da 

Manimif^rs.     2  vols.     Paria,  1868-1874.     I.  T.  WilliamaoD  Fond. 

Mivart,  St.  Q.    Lcssodb  in  Elemeatar;  Anatomv.    London.     Parebated. 

The  Common  Frog.    London,  1874.     Purchased. 
Mbbl,   Prof.  H.      Hikromineralogische   Mittheilnngen.      Die    Baialte  del 
Tanhea  Alb.    Btutgartt,  1874. 
Der  Scheidaberg  bei  Kemagen  am  Rhein. 
Die  Basaltc  der  Preaaaicben  Oberlauaitz. 
Die  aiidwestlichea  Anslanfer  des  Yogelagebirges. 
Mikroacopiacbe  Untersncfaung  eineger  Baaalte  Badena. 
tTeber  der  Mineralogiacbe  Constitatioa  nnd  Einthcilnng  der  FhoDotitbe 
Eleine  Beit^ge    zum   Vorkommen  des  I'ridymetH,  Breialakita   dd( 

Sodaliths. 
Die  Bubl  bei  Weimar  in  der  Nihre  von  Kaasel. 
Zusammenstellung    Mikrokopiacbe    Unteranchang   nod    Be«chreibnn| 

einer  Sammlungtjplacher  Baaalte. 
Die  Nordlichsten  Phono lithdarchbriicbe  der  Rhon.    4to.     Hall& 
Die  Basalte  und  Pbooolithe  Sochena. 

MikroBkopiBoh  Untersncht  and  Veachreiben.    4to.     Dresden. 
Mommseti'a  Griecbiscbe  JahresEeiten.     Birds  of  Greece.    Helt  IL    L  V 

Williamson  Fund. 
Morelet,  Artbur.    Series  ConchyliologiqncB.     4ine  Iavt.       Paris,  1875 

Wilson  Fund. 
Moalina,  Cbarlca  Dea.    Fragments  Zoologiques.    Mob.  T.-IT.    Bordeani 
1672. 
Notice  Necrologique  sur  M.  Elie  Dorand.     Bordeanx,  1873.    Th 
Anthor. 
Hndie,  Robert.    Domesticated  Animals,  popnlarly  considered.    Winchestet 

Purchased. 
Mulkr,  Wilhelm.    U«ber  das  TTrogenitftl  eyetem  des  AmphiosM  nnd  it 
('jclostomcn.     Jena.     Purchased. 
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Paetel,  Fr.  Die  bisber  verSffeDtlicben  Familien  nnd  Gkkttungsnamen  der 
Mollnsken.    Berlin.  1875.    I.  V.  Williamson  Fund. 

Paleontologie  Frangaise,  25  doplicate  numbers.    Ratbmell  Wilson. 
Same,  le  serie,  Animanx  Inyert.  Ter.  Jnras.  Liv.  29  and  30,  2e. 
Vegetans,  Ter.  Jnras.  Liv.  8  and  9.    Wilson  Fund. 

Parker,  W.  K.  On  the  Structure  and  Development  of  the  Skull  in  the 
Pig  (Sns  scrofa.)    The  Author. 

Parkinson's  Organic  Remains.    3  Vols.    Ratbmell  Wilson. 

Peabody,  Alfred.    Elarly  Voyages  to  California.    Henry  Wheatland. 

Pfeffer,  Dr.  W.  Die  Periodischen  Bewegangen  der  Blatt-organe.  Leipzig, 
1875.    Purchased. 

Pfeiffer,  Dr.  Louis.  Novitates  conchologics.  46,  47,  Lief.  Cassel.  Wil- 
son Fund. 
Monographia  Heliceorum  viventium.  Vols.  I.-IV.  Mon.  Pneuroo 
napomorum  viventium.  1  Vol.  and  Sup.  1  and  2.  Vol.  7,  Fasc.  I., 
IL  Lipsiffi.  R.  Wilson,  and  Williamson  Fund. 
Nomenclator  botanicus.  Conscripsit  Ludovicus  Pfeiffer.  Vol.  I. 
Fasc.  25,  27,  28.  29.  Vol.  II.  Fosc.  25,  27.  Cassellis,  1872.  Vol. 
L  Fasc.  46.    Vol.  II.  Fasc.  46.    Purchased. 

Philippics  Fauna  Mollnscorum  Regni  utriusque  Sicili®.    Rathmell  Wilson. 

Phipeon.  Dr.  T.  L.  The  Utilization  of  Minute  Life.  London,  1864.  I.  V. 
Williamson  Fund. 

Photograph  of  Indian  Skeletons  exhumed  at  Marblehead,  Nov.  10  and  11, 
1874.    Henry  Wheatland. 

PiDart  Alph.  L.  v  oyages  k  la  Cdt6  Nord-Ouest  de  I'Am^rique,  ex^cut^s 
durant  les  ann^es  1870-72.  Vol.  I.  Partie  I.  (Hist.  Naturelle.) 
Paris,  1875.    I.  V.  Williamson  Fund. 

Plancns'  De  Conchis  Minus  Notis,  1739.    Rathmell  Wilson. 

Plateau,  Felix.     Notice  sur  Charles    Poelman.     Brussels,  1875.     The 
Author. 
Recherches  sur  les  Ph^nom^nes  de  la  Digestion  chez  Insectcs.   Bruxelles, 
1874.    The  Author. 

Pines,  Margaret.    British  Grasses.     1867.    I.  V.  Williamson  Fund. 

Poey,  Felipe.  Poissons  de  Tile  de  Cuba.  Especes  Nouvelles.  Salem. 
The  Author. 

Poggendorff^s  Biographisch-Literariscbes  HandwUrterbuch.  Lief  1-6. 
Rathmell  Wnson. 

Poro's  Malacologia  della  Provencia  Comasca.    Rathmell  Wilson. 

Potiez  and  Micnaud's  Gallerie  des  Mollusques.  Vols.  1  and  2,  and  Atlas. 
Rathmell  Wilson. 

Powell,  M.  Explorations  of  the  Colorado  River  of  the  West  and  its  tribu- 
taries, explored  in  1869,  70,  71,  and  72,  under  the  direction  of  the 
Smithsonian  Institution.    Washington,  1875.    Dep.  of  Interior. 

Prestwich,  Joseph.  The  Past  and  the  Jruture  of  Geology.  London,  1875. 
I.  V.  Williamson  Fund. 

Pringsheim,  Dr.  N.  Jahrbucher  itir  wissenschaftlichen  Botanik.  lOer 
Band,  ler  Heft.    Leipzig.    2er  Heft.    Purchased. 

Proctor,  Richard.    Transits  of  Venus.     New  York.     Purchased. 

Proceedings  at  the  Laying  of  the  Comer  Stone  of  the  New  Public  Build- 
ings on  Penn  Square.    1874.    Building  Commission. 

Putnam,  F.  W.    On  some  of  the  Habits  of  the  Blind  Crawfish,  Cambarus 
peliucidus,  and  the  reproduction  of  lost  parts.    IThe  Author. 
Archaeological  Researches  in  Kentucky  and  Indiana.  1874.  The  Author. 

Puton's  Mollusques  des  Vosges.    Rathmell  Wilson. 

Ramboeson,  J.  Astronomy.  Translated  by  C.  B.  Pitman.  New  York. 
Purchased. 
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lUthlce'a  EDtwicklnngageBchichte  der  Wirbelthiere.    Bttthmell  WUkid. 
fiavenel,  Catati^e  of  Recent  and  Foaail  Shells  in  the  Cabinet  of  the  lite 

Edmund  Ravenel.    The  Author. 
Beeve,  Lovell.    Conchologia  Iconica.    Parts  318-323.    London.    Wiltm 

Fund. 
BecloB,  Elig^e.    The  Earth.    New  York.    Farchased. 

The  Ocean,  Atmosphere  and  Life.    2  vols.    London.    Pnrcbaaed. 
Be ichen bach's  Icones  aviam.     Rathmell  Wilson. 

Speciellcn  Ornitbologie.    5  nnmbers.    Bathmell  Wilaon. 
Heinrich  Gastav.  Xenia  Orchidacea.    Zer  Band,  9er  Heft,    lOer  Hefl, 
1ST4.    Parchased. 
Repertorium  der  Nattirwissencharten.     1.  Jahrg.     Nos.  1-6,  JaD.-Jani, 

1875.     The  Editor. 

Report  of  the  Commiaaion  of  Engineers  appointed  to  investigate  and  report 

a  permanent  plan  for  the  Beclamation  of  the  Alluvial  Basin  of  the 

Mississippi  River  snbject  to  Inundation,    Engineer  Depart.  U.  B.  A. 

Upon  the  Invertebrate  Fossils  collected  bvlbe  Expedition  of  lBil-2-3. 

With  descriptioDB  of  new  species.    Engineer  Department. 
Upon  tbc  Ornithological  specimens  collected  in  the  jears  1871-2-3. 

Washington,  Dept.  of  Interior. 
or  the  Committee  appointed  b;  the  Board  of  Pablic  Educatioa  to 
Inquire  into  the  sanitary  condition  of  the  Schools  of  tbo  First  District 
of  Pennsjlvania.     Louis  Wagner. 
On  the  Meteorological.  Magnetic,  and  other  Observatories  of  the  Do- 
minion of  Canada,  1875.     Abstracts  and  ResulU  from  1841-1871  be. 
2  vol.    The  Magnetic  Observatory. 
On  the  Niagara  Falls  Museum,  with  photograph  of  Mnmmiet.    Thos. 
Burnett. 
Renter,  F.    Observations  M£tiorologiqnes  faites  k  Lnxcmbonrg.     Tome 

2mo.    Institate  Rojal  Grand-Ducal  de  Lnxembonrg. 
Ribot,  M.  Heredity.    From  the  French  of  Th.  Ribot.    New  York.    Par 

chased. 
Ridgwaj,  Robt    Birds  of  Colorado.    Henry  Wheatland. 

List  of  Birds  observed  at  various  localities  contiirnons  to  the  Central 
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Sanmelson,  James.    The  Earth-worm  and  the  common  Hoase-fly.    London. 
Purchased. 
The  Honey  Bee.    London.    Parchased. 

Schliemann,  Dr.  Henry.  Troy  and  its  Remains.  Edited  by  Philip  Smith, 
B.  A.    London.    Purchased. 

Schimper,  W.  Ph.  Traits  de  Pal6ontologie  y6g6tale.  3  vols.  8vo.,  and 
Atlas  folio.    Purchased. 

Schmarda's  Geographische  Yerbreitung  der  Thiere,  1853.    Imperfect.    Rath- 
•  mell  Wilson. 

Schlegel,  H.  Museum  d'Histoire  Naturelle  dcs  Pajrs  Bas.  lie  Livr.  Leide. 
Wilson  Fund. 

Schmidt,  Adolf.    Diatomaceen.    Berlin,  1874.    Wilson  Fund. 

Schmidt,  Dr.  H.  D.  On  the  Development  of  the  Smaller  Bloodvessels  in 
the  Human  Embryo.    The  Author. 

Schmidt,  Oscar.  The  Doctrine  of  Descent  and  Darwinism.  New  York. 
Purchased. 

Schrauf,  Dr.  Albrecht.  Atlas  der  Krystal-Formen  des  Mineralreiches.  I.- 
lY.  Lief.  Wien,  1865-1873.    I.  Y.  Williamson  Fund. 

Schreiber,  Dr.  Egid.  Herpetologie  Europaea.  Braunschweig,  1875.  Pur- 
chased. 

Scudder.  S.  H.    Note  on  the  Species  of  Glaucopsyche  from  Eastern  N. 
America. 
The  two  Principal  Groups  of  Urbicolae. 
Note  8ur  TCEuf  et  le  Jcune  Age  dc  la  Chenille  d'Oeneis  Aello. 
Facsimile  reprint  of  HUbncr's  Tentamen  Dctcrmiuationis  Digestionis 

atque  dcnominationis  singularum  stirpium  Lepidopterorum. 
Notice  of  the  Butterflies  and  Orthoptera  collected  by  Mr.  Geo.  M. 

Dawson. 
Entomological  notes  Nos.  III.  and  lY. 

Historical  Sketch  of  the  Generic  Names  proposed  for  Butterflies. 
The  Distribution  of  Insects  in  New  Hampsnire.    Concord.    The  Au- 
thor. 

Seeley,  Harry  Govier.  The  Ornithosauria.  Cambridge,  1870.  I.  Y.  Wil- 
liamson Fund. 

Seeman,  Ezra  C.    Yiews  of  Nature.    The  Author. 

Sellins'  Historia  Naturalis  Terebinis,  1733.    Rathmell  Wilson. 

Semper,  Dr.  C.  Rcisen  im  Archipel  der  Philippinen.  2er  Theil,  YIII.  Heft. 
Purchased. 

Sexe,  S.  A.  Jaettegryder  og  gamle  Strandlinier  i  fast  Elippe.  Christi- 
ania,  1874.    Koy.  Norwav  Acad,  of  Sci. 

Sibbald's  Scotia  lUustrata.     1684.    Rathmell  Wilson. 

Seidlitz,  Dr.  €reo.    Die  Darwin*3chc  Theorio.     Leipzig,  1875.     Purchased. 

Sharpe,  R  B.  Catalogue  of  African  Birds  in  the  Collection  of  B.  B.  Sharpe. 
London,  1871.    I.  Y.  Williamson  Fund. 

Siebke,  H.  Enumeratio  Inscctorum  Nowegicorum.  Fasc.  I.  Christiania. 
Roy.  Nov.  Acad,  of  Sci. 

Smith,  George.  Assyrian  Discoveries;  an  Account  of  Explorations  and 
Discoveries  on  the  Site  of  Nineveh,  during  1873  and  1874.  New 
York.    Purchased. 

Smith,  S.  J.,  and  0.  Harger.  Report  on  the  Dredging  in  the  Region  of  St. 
George's  Banks,  in  1872.    The  Author. 

Solly,  Samuel.  The  Human  Brain.  2d  ed.  London,  1847.  I.  Y.  William- 
son Fund. 

Sonthall,  James  C.  The  Recent  Origin  of  Man.  Philadelphia.  I.  Y. 
Williamson  Fund. 
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Sowerbf's  MalacoloEical  and  Couchological  HagaKine.    Parts  1-2.    London 

Ratbmell  Wilson. 
Sowerby,  Q.  B.     Thesaurus  Conchyliorum.    Parla  31  and  32.    Mitra.    Par 

chaaed. 
SpiDclli'B  MoUuBcbi  della  Provincia  Bresciana.     2d  ed.     Ratbmdl  Wilnoii. 
Spottiswoode,  Wm.    PolariiaiioD  of  Li({hl.    London.    Purcbaeed. 
Stabile's  Fauna  Elvetica.     Rathmell  WilEon. 
Stahlberger,  E.    Die  Ebbo  uiid  Flath  id  der  Rbede  yod  Fiane.    Bod*  Pol 

Hung.  Nat.  Hist.  Soc. 
Steio's  Infusienathiere.     1  Abth.     Rathmell  AVitson. 
Stokley,  W.  8.    3d  Aoaual  Message  of  Wm.  S,  Stoklcy.  Mayor  of  the  Oit 

of  Philadelphia,  with  oecorapauying  docnmenta.  jQQe24, 1875.  PUli 

deipbia.     From  the  City. 
Sallivant,  William  S.   Icones  Moscornm.  Snpplcment  (Poathotnooa).  Cm 

bridge.     Purchased. 
Strecker,  Htirman.    Lepidopt«ra,  Rhopaloceres  and  TIcterocerea.    No.  11 
■  Beading,  Pa.    The  Author. 
■Jr.  Edward.    Uebe    " 
V'ilUamson  Fnod. 
Sumichrast,  Fr.    Ooap  d'ffiil  8ur  la  Distribution  giograpbiqne  des  Beptili 

BU  Mexique.     The  Author. 
Theobald's  CaUlognc  of  Sheila  of  Htndostan.    R&tbmell  Wileon. 
Thomson,  J.    The  Straits  of  Malacca,  lodo-Cbioa,  aod  Chioa-    New  Yorl 

Purchaeed. 
Tra&brd,  F.  W.  C.    Amphioraina,ou  laTne  da  Monde  dcB  Hontagnes  dc  I 

Spezia.    The  Author. 
Amphiorama,  on  la  Vuo  du  Monde.    2c  Notice.    Zurich,  1875.    T) 

Author. 
Tyndftll,  John.    Sound.    3d  edition. 

Six  Lectures  on  Light    Delivered  in  America  in  1872-73.    2d  editioi 

London.    I.  V.  Williamson  Fund. 
Van  Beneden  and  Gervaia,  MM,     Osteographic  de«  C6tac63  vivanta  et  fo 

silctt.     Text  and  plates.     Liv.  12  and  13.     Paris.     Wilson  Fond. 
Van  der  Hoeveu,  J.    Catalogue  de  la  Oelfebre  Collection  de  Cranes  prov 

nant  de  Feu.    Leiden,  1875. 
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AVhecler,  Geo.  M.  Annnal  Report  upon  the  Geoeraphical  Explorationa  and 
Survey  west  of  the  100th  Meridian  in  California,  Nevada,  Utah, 
Arizona,  Colorado,  New  Mexico,  Wyoming,  and  Montana.  Depart- 
ment of  Interior: 
Preliminarv  Report  apon  Reconnoisance  through  Sonthem  and  South- 
western Nevada  made  in  1869,  by  First  Lieut.  G.  M.  Wheeler,  assisted 
by  First  Lieut.  D.  W.  Lockwood ;  under  the  orders  of  Brig.  Gen.  E. 
0.  C.  Ord.  Washington,  1875.  Eng.  Department  U.  S.  Army. 
Progress  Report  upon  the  Geographical  and  Geological  Explorations 
and  Survey  west  of  the  100th  Meridian,  in  1872.  From  the  Engineer 
Department  U.  S.  A. 

Wiochell,  Alex.    Michigan.     Being  condensed  Popular  Sketches  of  the 
Topography,  Climate,  and  Geology  of  the  State.    With  Charts. 

Wolff,  Dr.  Julius.    Untersuchnngen  Uber  die  Entwicklung  des  Knochenge- 
webes.    Leipzig,  1875.    Purchased. 

Wood,  H.  C,  Jr.    A  Study  of  the  Nature  and  Mechanism  of  Fever.    The 
Author. 

Zoologishe  Ergebnisse  der  Nordseefahrt  vom  21  Juli  bis  9  Sept.  1812.   Ber- 
lin, 1874.    Wilson  Fund. 

JOURNALS  AND  PERIODICALS. 

NOBWAY. 

Christiania.    Det  K.  N.  Frederiks  Universitcts  Aarsberctning  for  Aarct. 

1871-3. 
Index  Scholarum.    1874-5.    Royal  Norwav  Acad,  of  Science. 
Forhandlingcr  i  Yidcnskabs-Selskabet  i  Christiania.    1872-3.    Royal 

Norway  Acad,  of  Science. 
Nyt  Magazin  for  Natur^'idenskaberne.    9c  Binds,  3  and  4  Heft ;  10c 

Binds,  1-4  Heft.    Royal  Norway  Acad,  of  Science. 

SWEDEN. 
Stockholm.    Meteorologisk  Aarbog  for  1870-73. 

DENMABK. 

Copenhagen.    M6moireB  de  la  Soci6t6  Royale  des  Antiqnaires  du  Norde. 
Nonvelle  S6rie,  1873-74.    Copenhagen.    The  Society. 
Tillaeg  til  Aarboger  for  Nordisk  Oldkyndighed  og  Historic.  Aargang, 

1873.    The  Society. 
Oversigt  over  det  K.  D.  Yidenskaberncs  Selskabs  Forhandlinger,  1874. 
No.  2.    The  Society. 

BUSSIA. 

Dorpat.     SitEangberichte  der  Dorpater  Natarsforscher-Gescllschaft.     3er 

Band,  5  and  6  Heft 
Archly  fUr  die  Natnrkonde  Liv-,  Ehst-  und  Kurlands.    Ic  S^rie,  .5er 

Bud,  4e  Lief,  7er  Band,  2-4  Lief.    1874-5.    The  Society. 
Helsingfors.    Bidrag  till  Kanedom  af  Finlands  Natur  och  Folk  utgifna  af 

Finaka  Yetenskape-Societeten.    Tjugondeforsta  Hafte.    The  Society. 
Obflervations  faites  k  rObservatoire  Magnetique  et  M^t^orologiquc  de 

Helsingfors.    5me  vol.    The  Observatory. 
Ofversigt  af  Finska  Yetenskaps-Societetens  Forhandlinger  XIY.,  XY., 

XYL    The  Society. 
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Moscow.    BalletiD  do  la  Soci£t6  Impfiriale  des  Natnnlistea  de  Moaeoi. 
Annie  1873,  No.  3 ;  1874,  No.  4.    The  Society. 
Noavean  MSinoirea  de  U  Boci6t6  Impiriale  dea  NatnTalistea  d«  Hot- 
cou.    Tome  13,  Liv.  IV.,  1874.    The  Society. 
St.  Petersbargh.    Horte  Societatis  Entomologies  Bosaicffi.     VoL  IX.,  Urn. 
3,  4 ;  Vol.  X.,  Noa.  1^.     The  Society. 
H6moire  de  I'Acadfimie  Imp£riftle  da  ScJeneei  de  St.  Petersbniv.    7c 

S6rie,  Tome  21,  No.  6  :  Tome  22,  No.  3. 
Balletin  of  the  same.    1'omc  19,  Nos.  4.  5 ;  Tome  20,  Noe.  1, 3.    The 
Society. 


Oravenhftge.    Tijdschrift  der  Nederlandache  Dierkandige  TereeDigiog.    It 
Deel,  Jahrg.  1874;  2e  Afl.    The  Society. 

OERHANY. 

Berlin.    Archiv  fUr  Maturgcschichle.    Von  F.  H.  Troechel.     38er  Johrf. 

eeUeft,  406r  Jahrg.  4e3Heft.    41er  Jahrg.    lea  and  2eB  Heft.  The 

Rditor. 
Same,  1864-S.    Rathmell  WiUon. 
Deotsche    Kntomologiacbe    Zettschrift,  Heraoag.  von  dem  EntonoL 

VereiD  in  Berlin.    ISer  Jahrg.    lea  Heft.    1'be  Society. 
Uonatabericht  der  K.  P.  Akademie  der  Wiaacnchuften  so  Berlin  Tom 

Jahro  1859-1873;  Sept.,  Oct.,  Nov.,  Dec,  1B74.    Jan.,  Feb.,  Mart. 

April,  Mai,  Jani,  1875.    The  Society. 
Monatarhrift  des  Vcreins  zur  Beforderung  dea  Gartenbanea,  17  Jahrg. 

The  Society. 
Sitzungberichte  der  Oeselbchaft  NatDrforscheoder  Frennde  zn  Berlin 

ans  dem  Jahre  1874.    The  Society. 
Zeitschrift  dor  Dentschen  Qoologischcn  QeaellBchaft.    26  Band,  2,  3, 

and  4  Heft;  27  Band,  1  Hctl.    The  Society. 
Bonn.    VerhandlanKen  dea  Naturhiatortacheo    vereioa  der  Prcnaaigcben 

~ Iphaloiis.     31)  Jahrg.     3  Folge.     10  Jiilirp 
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Dresden.    Jahresbericht  des  Yereins  fUr  Erdkunde  za  Dresden.    Wissen- 
schaftlichen  Thcil  XI.,  XII.    The  Society. 
Nova  Acta  Academic  Ca^area;  Leopoldino  Carolina;  Germanicie  Natu- 

nc  Curiosorum.    Tome  36.     Dresda;,  1863.    The  Society. 
Sitzun^bericbte  der  Natarwissenschaften  Gesellschaft  Isis  in  Dresden. 
Jahrg,  1874.     Apr.-Sept.,  Oct..  Dec.    The  Society. 
Eniden.    5^r  Jahresbericht  der  Naturforschcuden  Gesellschaft  in  Emden. 

The  Society. 
Erlangen.    Sitzungsberichte  der  physikalisch-medicinischen  SocietUt  zu  £r- 

langcn.    6  Heft.    The  Society. 
Frankfurt.  Der  Zoologische  Garten.    XV.  No.  1-16.    The  Editor. 

JahrbUcher  der  deutschen  Malakozoologischen  Gesellschaft.    2cr  Jahrg. 

Heft  I.  and  II.    The  Society. 

Freiburg.    Berichte  Uber  die  Verhandlungen  der  Natnrforschenden  Gesell- 

scaft  zu  Freiburg,  I.  B.     Band  I.,  pp.  499  et  seq.     Band  VI.     Heft 

II..  III.    The  Society. 

Gera.     lOer  und  17er  Jahresbericht  der  Gesellschaft  von  Freunden  der  Na- 

turwissenschaften  in  Gera.     1873-74.    The  Society. 
Gottingen.    Nachrichten  von  der  K.  Gesellschaft  der  u  issenschaftcn  und 

der  (ieorg-Augusts  Universitat  aus  dem  Jahre  1874.     The  Society. 
Graz.   Sitzungs-Berichte  des  Vereins  der  Aerzte  in  Steiermark.  XI.  Vereins- 

jahre  1873-4.    The  Society. 
Halle.     Abhandlungen  der  Natnrforschenden  Gesellschaft  zu  Halle.    13er 
Bandcs.  2er  Heft,  1874.    The  Society. 
Bericht  Ul>er  die  Sitzun^n  der  Naturforschenden  Gesellschaft  zu  Halle 
iin  Jahre  1874.     The  bociety. 
Hamburg.    Abhandlungen  aus  dem  Gcbiete  der  Naturwissen  herausgegeben 
von  dem  Naturwissenschaftlichen  Verein  in  Hamburg.     5  Baud,  4 
Abth.     1873.     6  Band,  1  Abth.    The  Society. 
Journal  des  Museum  Godeffroy.     Heft  VI.- VIII.    Purchased. 
Verhandlungen  des  Vereins  tlir  Naturwissenschaftliche  Uuterhaltung 
zu  Hamburg,  1871-74.   The  Society. 
Hannover.  Dreiiindzwanzigster  und 24er  Jahresbericht  der  Naturhistorischen 
Gesellschaft  zu  Hannover  fur  das  Geschaftsjahr  1872-74.  The  Society. 
Heidelberg.     Verhandlungen  des  Naturhistorischen  medecinischcn  Vereius 

zu  Heidelberg.    I.-IV.    Tlie  Society. 
Innsbruck.     Zeitschrift  des  Ferdinandenm  fiir  Tirol  und  Vorarlberg.     3e 

Folge,  19er  Heft,  187.5.     The  Society. 
Leipzig.   Archiv  flir  Anatomie,  Physiologic  und  Wissenschaftliche  Medeciii. 
Jahrg.  1875.     Heft  II.-VI.     I.  V.  Williamson  Fund. 
Journal   fUr  Omithologie.     22  Jahrg.   Heft  HI.;   23  Jahr.   Heft  I. 

Purchased. 
Journal  de  Zoologie.    22  Jahrg.    Heft  IV.    4e  Folge.     2  Band.     Pur- 
chased. 
Mittheilungen  des  Vereins  fUr  Erdkunde  zu   Leipzig,  1872-3.    The 

Society. 
Zeitschrift   flir  Anatomie  und  Entwicklungsgeschichte.      ler  Jahrg. 

1  and  2  Heft.     Purchased. 
Zeitschrift  flir  wissenschaftliche  Zoologie.    Band  l3^  14,  15.     Kuthmell 

Wilson. 
The  same.  24e8  Band,  4c8  Heft.    26es  Band,  les  Ileft.   I.  V.  William- 
son  Fund. 
Luxembourg.     Publications  de  Tlnstitut  Royal  Grand  Ducal  de  Luxem- 
bourg.   Tome  XIV.    The  Society. 
35 
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Marburg.  Schriften  di^r  OesellBchaft  zur  BefSrderung  der  ffeBammleD  Katar- 
wisRenscharien  zu  Marbarg.    Band  10.    S-lOe  Abth. 
SitzaLigsberichte  of  the  same.    The  Kociety. 
Ncubranitcnborg.    Archiv  dcB  YereinB  der  Freande  de  Nnturf^schichte  in 

MekleoburK-     1,  5,  7.  8,  11, 12,  and  26  Jalirg.     The  Society. 
Neuatadt  and  Dnrkhcim.    Jahresbericht  der  PoUichia.    3,  4,  )  2,  14,  IT,  22. 

32.    The  Socictv. 
Pragnc.    Astronomische,  Magnetischc  ued  Meteorologishe  Beobscbtungeu 
an  der  K.  K.  Sternwarte  zd  Prag  im  Jahre  1874.     35  Jahrg. 
Magnctieche  und  MctcorologiBhe  lleobachtungen  an  der  K.  K.  Stern- 

warte  zu  Prag  in  Jahre  18 13.     The  Obaervatory. 
Silzungbcrichtc der  K.  B.  GesellBchaft  der  Wiascnscbaften  in  Frag  1674, 
Abhandlungen  of  the  same.    1H74    6e  Folge,  7cr  Band,  1875.    The 
Society. 
Begensburg.    Correnpondctiz-Blatt  dcB  Zoolngisch-MincralogiechcD  Tereim 
in  Eegensburg.    10.  U.  14,  27,  and  28  Jahrg. 
Abhandlnngen  o(  the  Hanic.    G,  1, 8  and  ID  Beft  185G-75.    'fhe  Society. 
Flora,  heransgegcben  von  der  K.  B.  Botan.  GesellDchaft  in  Regeosburg. 
Nene  Reihe.  32  Jahrg.    Tlie  Society. 
Scbafiliausen.    VerhaiidlnDgeu  der  SchvreizcriBchen  Natnrrorschenden  Ge- 
Bcllscliaft  in  SchaSliauseti  am  18-20  Aug.  1 873     56  Jabres  versamm- 
luDg.     Jabresberichte  1672-73.     The  Society. 
Stettin.  KntomologJscheZBituiig.  HerausgcgebenvonderaEntoniologischeii 

Vereino.zu  Stettin.    35er  Jahrg.    The  Society. 
Stuttgart.    Ncnea  Jalirbuch  nir  Mineralogie.  Geologie,  nnd  Paiseontologie. 
Jtthrg.  1874.    1-9  Heft,  1875.    The  Editor. 
WUrtlcmbergische  naturwissenschaftliche  Jahrcshefte.     31  Jabi^.  1-3 
Hoft.  1875.    The  Society. 
Wicu.     Uenksclirirtcn  der  K.  Akademie  die   Wissenschaftcn.      Matbem. 
Nftlur.  Cliisse,  33or  Band.    The  Society. 
SitzuDgsbcrichtc  der  K.  Akademie  dtr  Wissenschaffen.  Mathemat.  Sa- 
turwissen.  (JIastte.  Band  1  and  2,  nnd  Band  LXYIIl.,  le  Abth.  111. 
5.  2c  Abth.  III.  5,  3e  Abth.  I.  5.   Band  LXIX..  li-  Abth.  I.-IV. 
2e  Abth.  I.-III.    IV.  Heft  le  Abth.  to  Band  LXX.     1.  and  II., 
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• 

Mcmoirca  de   la  Soci^te    de  Physique    et  d'Histoire  Naturelle    de 
Geneve.    Tome  23,  2e  Partie.     1873-74.     The  Society. 
Lausanne.     Bulletin  de  la  Societe  Vaudoise  des  Sciences  Naturelles.    2e 

S6rie.     Vol.  XIII.     Nos.  73  and  74.    The  Society. 
Zurich.   M^moires  de  la  Society  Pal^ontolopique  Suisse.   Vol.  I.   Purchased. 
Vierteljahrsschrift  der  Naturforschcndcn  Gesellschaft  in  Zurich.    18er 
Jahrg.,  l-4es  Heft.    The  Society. 

BELGIUM. 

Brussels.    M^moires  Couronn^s  de  1' Academic  Royale  des  Sciences,  Belles- 

Lettres  et  des  Beaux  Arts  de  Belgique.    Collection  in  4 to.    Vols. 

15-22,  26,  37,  38. 
The  same.    Collection  in  8vo.  Vols.  1-4,  7,  and  23. 
M^moires  de  TAcad^mie  Royale  des  Sciences,  Belles-Lettres  et  des 

Beaux  Arts  de  Belgique.  Vols.  15-23,  28,  29,  and  40.     The  Society. 
Bulletin  of  the  same.     Vol.  XVI.,  Pt.  1 ;    XXI.,  Pt.  2  ;   XXII.;    2d 

Series.  Vols.  1,  2,  3,  35,  36,  37.    The  Society. 
Annuaire,  1874.    Bruxelles.    The  Society. 
Society  Entomologiquede  Belgique.    Comptes  Rendus.    Seriell.    Nos. 

6-1;).    The  Society. 
Liege.     M6moircs  de  la  Society  Royale  des  Sciences  de  Liege.    Tome  14me 

and  2me  S4rie.  Tomes  4  and  5.     The  Society. 
Mons.     M^moires  et  Publications  de  la  Socictd  des  Sciences,  des  Arts  et 

des  Lettres  du  Hainaut.    Ille  S4rie,  Tome  9me.    1875.    The  Society. 

FRANCE. 

Angers.     M^moire  de  la  8oci6t6  Academique  de  Maine-ct-Loire.    Tome  27. 

Lettres  et  Arts.    Tome  28.     Sciences.    The  Society. 

M^moires  de  la  Soci6t6  Nationalc  d'Aj^riculture.  Sciences  et  d'Arts 

d' Angers.     Nouvelle  Periode.     Tome  17mc.     (1874.)     Nos.  2,  3  and 

4.    The  Society. 

Auxerre.     Bulletin  de  la  Soci^t6  des  Sciences  Historiques  et  Naturelles  de 

rVonne,  Aun6e  1874.     28e  Vol.    The  Society. 
Besanqon.     Acaddmie  des  Sciences.  Belles-Lettres  et  Arts  do  Besangon. 

Seance  publique  du  25  Aout.  1873.    The  Society. 
Bordeaux.    Actes  de  la  Soci^t^  liinn^enne  de  Bordeaux.     Tome  27,  2(1 
Partie;  Tome  28.     3me  S^rie,  Tome  8,  Ire  et  2me   Partie.     The 
Society. 
M6moires  de  la  Soci6t6  des  Science  Physiques  et  Naturelles  de  Bor- 
deaux.   Tome  I.,  2e  S^rie,  ler  Cahier;  lome  X.,  2e  Cahier.    The 
Society. 
Soci6te  des  Sciences  Physiques  et  Naturelles  de  Bordeaux.     Ex  trait 
des  Proces-Verbaux  aes  Seances.       Tome  X.,  pp.  9-19.       The 
Society. 
LjODS.    Annales  de  la  Soci6t6  d' Agriculture.  Ilistoire  Naturelle  et  Arts 
Utiles  de  Lyon.    4me  S^rie,  Tome  4  and  5.    With  Folio  Atlas.    2me 
Livr.  de  V.  Thiollicre's  Poissons  Fossiles.    From  the  Society. 
Annales  de  la  Soci6t6  Linn^enne  de  Lyon.     Tome  2me.    Rathmell 

Wilson. 
Annales  des  Sciences  Physiques  et  Naturelles  d' Agriculture  et  din- 
doBtrie,  pnbli6e  par  la  Soci4t6  imperiale  d' Agriculture,  etc.,  de  Lyon. 
3me  86ne,  Tome  VIII.  From  the  Society. 
Mtooires  de  TAcademie  des  Sciences.  Belles-Lettres  et  Arts  de  Lyon. 
OImh  des  Sciences.  Tomes  6,  7,  15,  and  20.  Classc  des  Lettres. 
Tbmes  5,  6,  7, 12,  and  1&.    From  the  Society. 
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Metz.    Memoirca  de  I'AcwIimie  ile  Metz.    3<I  Serie,  le-2e  Aoiife.    Tabid 

QenuralcB.    1819-1871.    The  Swjioty. 
UoQtpellier.     Acadeniie  des  tf!cienceii  et  Lettrps  Ue  Montpcllier.  Memoiret 

■do  la  Section  des  Sciences.     Tome  VI.,  2me  Pasc.  Anu^e  iPfiT. 

Tome  Vlll.,  2e  Fasc.  Aniifie  1872.    Section  de  Miideciue.    Tome 

IV.,  3-6  Fiwc.    The  Society. 
OrleaDB.    M£moires  de  la  Societe  d' Agriculture.  Sciences,  Belles-Lettresei 

Arts  d'OrleftHB.    Tome  XVl,  No.  3.    Tome  XVII.,  No*.  1,2,  3. 

The  Society. 
Paris.    Annales  des  Mines.    7me  Sirie,  Ire  Livr.  de  187S.    Tome  VII. 

Minister  of  Public  Works,  Pmucc. 
Annales  des  Scieuccs  Geoloj^iques.    Tome  6me,  ler  Catiicr. 
Annales  des  Sciences  Natnrelies.  6mc  Serie.   Zoologie,  Tome  ler,  Nos. 

1-4.  Sine  B^rie.    Botauique,  Tome  XX.,  Nos.  3-6.   5nie  Hiirie.    Tome 

I.,  Nos.  1-6.    Pnrchascd. 
Archives  de  Znologic  experimcolale  et  g^u6rale.    Tome  3m«!,  Noa.  3 

and  i.     Tome  4ine,  Nos.  1  and  2.     Purchased. 
Bulletin  de  la  Hociete  Botaniqae  de  France.    Tome  20mc,  Session  Ei. 

1,    Tome  21me.    Bevue  liiblioirraphique.  C,  I).,  and  P.     Comptes 

RenduB  des  Sciences,  3.    Tome  22me.  187!>.    Bevue  Bibl.,  A.     llie 

Society. 
Bulletin  Mcnsnel  de  la  3nci^t«  d'Acclimatation.    Tome  2.  Tome  9,  No. 

2;  3me  Serie,  Tome  2,  No.  9.    The  Society. 
Joanial  de  Conchy  I  iologie.  3e  Serie.  Tome  XIV.,  No.  4.  Tome  XV„ 

Nos.  1.  2,  and  3. 
Same,  1863-64-65.    Rathmell  Wilson.    The  Kditor. 
Journal  de  Zoologie.    Par  M.  Paul  Gervaifi.    Tome  III.,  No.  G.  Tome 

IV.,  NoH.  1.  2,  3,  and  4. 
Kevuo  Scientifique  de  la  France  et  do  rKtraoger.    4me  Annie,  No.  24. 

to  5me  Annfe,  No.  19.    The  Editor. 
Bevue  and  Magasin  de  Zoologie,  186o.    Nos.  8-11.    Rathmell  Wilsun. 
Toolouse.     Mfmoires  de  I'Atadiniie  des   Sciences,   Inscriptions   et   Belles 

Letlres  de  Toulouse.    7me  S£rie.    Tome  VI.    The  Society. 
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Jonrnal  of  the  Royal  Geological  Society  of  Ireland.    Vol.  XIV.,  Part 
I.    ITie  Society, 
^iinbnrgh.    Proceedings  of  the  Roval  Society  of  Edinburgh.  Session  1873- 
4.    No.  87. 

Transactions  of  the  same.    Vol.  27,  Part  II.    The  Society. 

Transactions  and  Pro<M»edinp:s  of  the  Botanical  Society  of  Edinburgh. 
Vol.  XII.,  Part  I.    The  Society. 

Transactions  of  the  Botanical  Society.  Vol.  VII.,  Parts  1, 2.   Vol.  IX.. 
Part  2.    The  Society, 
llasgow.    Proceedings  of  the  Philosophical  Society  of  Glasgow,  1874-75. 
Vol.  IX.,  No.  2. 

Transactions  of  the  Geological  Society  of  Glasgow.  Vol.  I.,  Parts  1, 
Vol.  III.,  Parts  1.  2,  and  Supplement,  Vol.  IV.,  Parts  1,  2,  3,  Vol. 
v..  Part  1.  The  Sm-iety. 
iiyerpool.  Proceedinjrs  of  the  Literary  and  Philosophical  Society  of  Liver- 
pool, No.  28.  The  Society, 
ondon.  Curtis*s  Botanical  Magazine.  Vols.  I. — 100,  1790-1874.  I.  V. 
AVilliamson  Fund. 

Gervillea.  A  Monthly  Record  of  Cryptogamic  Botany  and  its  Litera- 
ture.   Edited  bv  M."  C.  Cooke.    Vol.  I.     lw72-3.    the  Editor. 

Ilardwickc's  Science  <  Jossip.  1866-1875.  Sept.  and  Oct.,  1875.  I.  V. 
Williamson  Fund. 

Journal  of  Botany,  British  and  Foreign,  Nos.  145-154.  I.  V.  William- 
son Fund. 

Journal  of  the  Chemical  Society.  Aug.-Dec.  1874.  Jan.-July.  1875. 
From  the  Society. 

Linnean  Society,  Proceedings  of.  The  Sessions  of  1873-4.  Additions 
to  the  Library,  etc.  Journal :  Botany,  Vol.  14,  Nos.  77-8  ;  Zoology, 
Vol.  12,  Nos.*  58  and  50.    The  Society. 

Nature.    Nos.  158-315  inclusive,     ('has.  F.  Parker  and  The  Editor. 

Notes  and  Queries.     Parts  XII.-XVIL.  5th  Series.    The  Viditor. 

Proceedings  of  the  Royal  Geographical  Society.  A'ol.  XVIIL,  No.  1. 
Vol.  XIX..  Nos.  1-7. 

Proceedings  of  the  ZiK>logical  Society  of  London,  1874,  Part  IV. ;  1875, 
Part  L  :  1871.  Part  1. 

Transactions  of  the  same.  Vol.  VII.,  Parts  7  and  8 ;  Vol.  VIII.,  1  and 
2  ;  Vol.  IX.,  1-3.    The  Society. 

Quarterly  Jonrnal  of  Microscopical  Science,  N.  S.,  Nos.  2-15  and  32- 
60.     Purchased. 

Report  of  the  Proceedings  at  the  Dinner  of  the  Cubden  Cub.  July  11, 
1874.    The  Club. 

Report  of  the  43d  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science,  held  at  Bradford,  Sept,  1873. 

Same.    44th  Meeting.  1874. 

The  Annals  and  Magazine  of  Natural  History,  Nos.  75-79,  and  85-93, 
4th  scricis.    Purchaseil. 

The  Ibis.  3d  series,  Nos.  16-19.  Vol.  V.,  17,  18,  19.  Vol.  IIL,  Sup- 
plement, 1873.    Purchased. 

The  Journal  of  Anatomy  and  Physiology,  conducted  by  G.  M.  Hum- 
phrey and  Wm.  Turner.    2d  Series,  Nos.  XI  V.-XVI. 

The  Jonrnal  of  the  Royal  Asiatic  Society  of  Great  Jiritain  and  Ireland. 
New  Series,  VoL  ViL,  Part  II.,  and  52d  Annual  Report.  The 
Society. 

The  Joanial  of  the  Linnean  Society.  Vol.  XIV.,  Nos.  73-75,  Botany ; 
ToL  XIL,  Na  &7,  Zoology. 
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The  Journal  of  the  Royal  Horticullural  Societ;  of  London.    Tol.  IT., 

new  scries.  Part  15.    The  Society. 
The  Journal  of  the  Society  of  Arts.    Vol.  22.    The  Society. 
The  Qardencr'a  Chronicle.     Nos.  AT  &nd  71-97.    The  Editor. 
The  Geological  Magazine,     Nos.  121-136.    I.  V.WilliamBon  Food. 
The  London,  Edinburgh,  and  Dublin  Philosophical  Magazine  and  Joorntl 

of  Science.    4th  Series,  Nos.  311-315,  and  321-332.     Purchased. 
The  Micrographic  Dictionary.    3d  ed.,  Vols.  I.  and  II.    Parchased. 
The  Monthly  Microscopical  Journal.    Nob.  3T-6U,  T3~83.     PurchsBed. 
The  Popular  Science  Review.    Vol.  V.  and  Vols.  VIII.-XIV.    i.  V. 

Williamson  Fund. 
The  Zoological  Itecord  for  1873.    Wilson  Fund. 
TrausacUons  or  Linneau  Society.  Vol.  XXVIII..  Part  4:  Vol.  XXIX. 

Part  3 ;  Vol.  XXX..  Pnrla  I.  2.  3,    Second  Series.     Botany,  Vol.  1., 

Part  1.    Zoolofry,  Vol.  I.,  Part  1.    'i'he  Society. 
Trilbncr's  American  and  Oriental  IJterury  Record.  Nos.  106-107.  Tlie 

Publishers. 
Neweaxtle'Upon-Tyne.     Natural  History  Transactions  of  NorlhomberlaDd 

and  Durham.    Vol.  VI.    The  Soiiety. 
Watforil.    Transactions  of  the  Watforil  Natural  History  Society.     Vol.  I., 

Pt.4.,  L875.     nie  Society.  , 

UNITED  8TATM. 

Albany.    2l8t  and  22d  Aiinunt  Report  of  the  Regents  of  the  University  of 

the  State  of  New  York,  on  the  Condition  of  the  State  Cabinet  of 

Natural  History.  1809-72.    The  Regents. 
BuITalo.    Dulletin  of  the  BiifTalo  Society  of  Natnml  Sciences.  Vol.11.  No. 

4;  Vol.  III.,  No.  1.    The  Society. 
Boston.     Proceedings  of  the   American  Academy  of  Arts  and  Sciences. 

New  seriea.     Vol.  II.    The  Society. 
Proceedings  of  the  Boston  Society  of  Natural  History.    Vol.  IT,  No. 

2.    Vol.  18.  No.  1.    The  Society. 
Memoirs  of  the  same.     Vol.  2,  Part  3,  No.  5;  Part  4.  Nos.  1-3.    The 

Society. 
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Philadelphia.      American   Joamal   of   Conchology.    Vol.  1,  Parts   1-4. 

RathmcH  Wilson. 
American  Journal  of  Pharmacy.    4th  Series,  Nos.  1-10.    The  Editor. 
Annnal  Report  (3d)  of  the  Board  of  Managers  of  the  Zoological  Society 

of  Philadelphia.    The  Society. 
Eighth  Annual  Report  of  the  Board  of  Trustees  of  the  Building  Fund 

of  the  Academy  of  Natural  Sciences  of  Philadelphia.    From  the 

Board. 
Proceedings  of  the   Academy  of  Natural  Sciences  of  Philadelphia. 

Parts  1  and  2.    1875.    The  Publication  Committee. 
Proceedings  of  the  American  Pharmaceutical  Association  at  the  22d 

Annual  Meeting,  held  in  Louisville.  Ky.,  Sept.  1874.    The  Society. 
Proceedings  of  the  American  Philosophical  Society.    Vol.  XIV.,  Nos. 

91-94.    ITie  Society. 
Transactions  of  the  same.    Vol.  XV.,  New  Series,  Part  II.     The 

Society. 
The  American  Journal  of  the  Medical  Sciences.     Nos.  187-140. 
The  Medical  News  and  Library.     Vol.  32,  Nos.  385-305.     The  Editor. 
The  Dental  Cosmos.     Vol.  17.  Nos.  I-IL     The  Editor. 
The  Gardener's  Monthly.    Vol.  17,  Nos  1-11.     'ITip  Editor. 
'ITie  Journal  of  the  F'ranklin  Institute.     3d  Series,  May,  1875.     A^ol. 

69.  Nos.  1,  3,  and  5 :  589-593 ;  The  Editor. 
*     The  Penn  Monthly.     Nos.  6:^71.     The  Editor. 
Salem.    Bulletin  of  the  Essex  Institute.  Vol.  6,  No.  9;  Vol.  7,  No.  5.   The 

Society. 
Proceednigs  of  the  23d  Anniversary  of  the  Essex  Institute,  March  5, 

1873.     Henry  Wheatland. 
The  American  Naturalist.     Vol.  9,  Nos.  1-11.     Editor. 
St.  Louis.    The  Transactions  of  the  Academy  of  Science  of  St.  Louis.    Vol. 

III..  No.  2.    The  Society. 
The  Western.     New  Series,  Vol.  1,  Nos.  1-11.    The  Editor. 
Washington.     Annual  Report  of  the  Chief  of  Engineers  to  the  Secretary  of 

War  for  the  year  1874.    In  two  parts.    The  Author. 
Bulletin  of  the  U.  S.  Geol.  and  Geog.  Survey  of  the  Territories.     Nos. 

2  and  3.    Second  Series.     Dept.  of  Interior. 
Circular  No.  8,  War  Department,  Surgeon-Generars  Office.     A  Report 

on  the  Hvgiene  of  the  U.  S.  Army,  with  descriptions  of  Military 
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